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HMRftfokX, *»«awfc**, ^nyvfbsnfcft 

&StST*$5t«fc, B5E£fil5&Ji-f*>tt, Ba 
(I I) , Ca (I I) , Mn (I I) , Zn (I 

I) , Z r (IV), Cu (II), A 1 (III), 
C r (I I I) , F e (I I) , F e (I I I) , S b 

(I I I) , B i (I I I) , Co (I I) , La (I 

II) , Pb (I I) , Mg (I I) , Mo (I I 
I), Ni (II), Ag (I), Sr (II), Sn 
(IV), V (V) , Y (1 I I) , T i (I V) *»5 

[»*«6] HufB^a. 75 F (amide) , 7 
5 F (ami do) , 7 5 /Rtf 7 5 frZH 

[W#JI7 3 litiEgfiSSWM^ttt/v-ti, iStete 

7 5 / 9s?***irrs tztvu- hxuTt u 

K 3*S*'V7 1 n8St£x-;I/*/v- 1 N-tfx-;I/ 
5 Ft/V-, ^5-7jb;l/£^#Sffl&Sttfcx* 

zmxm i ci3iow>* ( 

*yU-bX«7»yU-Mi. N, N-^^;l/75 
/i^/l/ (;**) 74";V-h) , N, N-S?x^>l/7 
5/lf;K^) 7*yU-K N, N-SW>l/7 
5/x*/l/ (**) 7i"JV-K N, N-fcFn+S/ 
x^/l/757 (**) 7^yi/-h, N-^>^;l/-N 



-x^;b75y (**) 7^'JU-h, N, 
5?;l/75/x^;V 7t?VU-\-RXSN-*?* 
A/, N, N-^+^S/xf;!/ (**) 7*Ul/ 

^*f\-r t: - y N-lfx-;W5^ 
N-ex-/W>^/-^, N--tfx-/l/xh 

2-tfx-/i/tfyi?>, 4-t:n-;nf yy 
y, 2-?«^;i/-5-trx-;Hfyi;> I 2-tfx-/i/ 
4-trx-;i/+/y>, 2-^-;nf7^ 

10 y, 2-ex-;l/^-9-V-;K 2-lfx-;l/^yV p ^ 

E O«$0 7^y;V75F : &/v-tt, N-*^7? 
y;l/75F, N-*^;l/7*y/l/75F, N-7xx 
/I/ j{ ^ 7 ^ 'J ;V7 5 F. N - ->^ti^i/j]/7 9 'J ^7 
5F, N — 7 x^;PxfiI/7 £ 'J A/7 5 F, N-p-* 
h+->-7i-;l/7i");l'75K, 7*y/l/75 F, 
N, N-^^-;V7^iJ;l/75K, N, N— 77>/W 
^'J;l/75F, N-**>U. N-7xx;P7*y/l/75 

20 x-;HHftS nfc31tt(D7 5 Ft/v-tt, N-fcTx- 
/HfDUKV, N-ex-;l/tf^'J FX N-fcTx-;l< 

i;xf-;I/757^^;l/X^l^>, $>#*?-/l/7 

flHES*^ex-/l/x-'?7l/*7v--tt, t£x-/P- 
N-if/l/-N-7ix;V75/'xf;H-f;l/, ex 
N - 7>/U- N -7 xx;V7 5 /x^/l/x-x 
so Fyx^7-;l/75>i ? ex— /l/x— r;V, lix— 
ix;V7 5/xf;H-f;V, tf--;l/tfn y i/ 
;l/7 5 7 X— f;l/, Kx-;1/- /} y /if;H 
—r;k N-tTx-;Vt Fa^~>x^;l/^>X75 F, 
m-7 5 7 7 xX/H£ ;-;l/X-fW545Sfiti^I 

c»*a9] iBE«y7-oiiw»fii4, 5 

o, ooofre.15 0, o o o ^;i/ h >T-$5, 

40 cw^io] ffiftm&mi. *-xy75vzm® 

CW*^ 11] ( a - 1 ) '>& < i: 

*»«icwi?UT*yT-««%«jji-r*aBi:, (b 
- 1) «ftjwa?*we*yv-j^ic»»L.T»ft»j 

$MR«*»*"«-*8Wi:. ( c - l ) BijE»feSiJ»«ffi 

mr*fci$ttrz>mkt, (d - 1 ) fjESaasnft»fe 
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75 F (amide), 75 F (amid 
o) , 75/Rtf75vy/l^-!/*»6*S»a»6a«? 

8i7 5 / 5S>*/l/fc*rr « * * U U- hXti7 * y l> 

/HB««n«««o75 Ftyv-, (**) 7*y/i/ 10 

75F*/v-, a*5S?*;l^*35«Sa«?nfcx 
7 / v-Rtfgi^* tf x-/1/x-x;1<;e / v- 

*»64«»*»6awisnft 1 J5UiT*«.' e tz&mt 
-f5tt#JSi 1 fcE«©««M'>4 i <D83fi#ig; 
WW&Bl 4] IWBBK«75y5^*;l/%«fS^ 
*»y W-bX«7*y U-Mi, N, N-*7*77l/7 
= /x7/i« (y^) 7i"Jb-h) , N, N-SW/V 
75/x7/b 7?VU-h, N, N-SW/U 

757x7/1' (*£) 7*yu-h N, N-tHn^ 
•>if;l/757 (**) 7^'J^-F, N 20 
N-x^;l/75/ (**) 7^'Jb-b, N, N-2M 
ViffrTS/Xf-A/ (**) 7^'JU-hRr/N-^-f 
N, N -5^4^/1/75 /X7-/1/ (y.£) 7i"J 
U-hfrBttSSfrsaftSfifc 1 W±T?*»>. iwEg 

*V->1/, N-tx-;W>^7-;l/, N-t£x->l/f 
h5 x /— ;i>, 2-trx-/i/t£ys?:/ ( 4-trx-;i/try 
-7>, 2 5 - ex— /l/try ->*>, 2-tfx- 

;l/4Vy>, 4 - tfx-;I/4V D 2-tTx-;Hf5 

2-lfx-;b^-*-yV p -;V > 2-H--M>V so 

tufa (**) 7^y;l/75 K^r/v-tt, N-77/1/7 
*y/l/75F, N-**7/l/7*y/l/75F. N-7i 
x;l/?c^7^U;l/75 F, N-i/9wv*i/)]/7*V>1/ 
75 F, N-7xx;l/X^;l/7^J;l/75F, N-p- 
y. h^>-7xx;l/7i";^75 F, 7*'J/l/75 F, 
N, N-*7*7/l>7*yrt>75 F, N, N-:777/l/7 
^U^75F, N-*7/l/, N-7xx;l/7i";/l/75 

F*»6ass^6a*isnft lfiut-ea&o. MEN-t: 

;l/tfDUFX N-lfx-yHf^y F>, N-lfx-;l/ 

y, IW^5S?*;l^r5SS«aKftsnfex^u>t 
y?«^;b75yx^P>, -7x7/1/75/;*. 
7b>\ yif;V75/^f;i/X^by, 7*^7/1/7 

RtfMEgS&£ : frtrx-/l/x~ r/W& fcTx- 

N -X7/V- N - 7 x x/l/7 5 7 X7/1/X— 7 /V, 
l£x-/l/- N - 77/1/- N -7 xX/1/7 5 / X7/1/X- 
•r/1/, h>Jx^/— /l/75>^tfx-;l/x-T-;l/, £x so 



-/I/77 xX/l/7 5/X7/1/X-7/1/, ex-/l/ tf n y 
7/1/7 5 / x-7/l/. tfx— 0 - >J / x7/l/ 
x-7/l/, N-fcTx-zl/fc Fn*S/x7/W>775 
F. m-75/7i=;Vi;--to-f^64«»* 
6«R3ftft 1 tt±-tt&«. d t*»«f:rS«l*S 1 
3 tBK©tt(*-f V*©8iKfifc, 
CW#3a 15] fuE ( b — 1 ) g«T?» 6n&»»» 

». affix W 5tcStr. cfcfcftatefsW 

[»3&S 16] BufS ( a — 1 ) gpgT»0»©*^ y 
-7$r/->!/R«tf3 0«±T?«J5, CfcJfcWfttrs 

«t*3Bl ike*©*{*-y 

[flfi&B 17] ME (d - 1 ) gpgT-©*-v 'J 7$tt 

[w#^ 1 8 ] tfifznmiit, j3-x>-7? v mn 

Cl*#^ 19] ( a - 2 ) < fc fe— 3<0S«d* 

^jSJUfcMIBUT^yv-rg^^fig-rsSPgi:, (b 
-2) «fe^?%i(IE«y^-»«lciMRbT«fe»J 

«nw**»j»r ( c - 2 ) mmmiftwm 
frm®ztitcmmm : ?*ffl»-£&z®Mt, (d- 

[M^12 0] tOESSRB. 7 5 F (amide) , 
75 F (ami do) , 757Rtf75>7/l/-7fr6 

*sffA>ess?snfc7;i/-7fi:#4-r?„ cit^ms 

[W#S2l] fflESBRd^fS^ttt/v-tt, Bite 
ffi7 5 7 5'7*;l/*#-r 5 hXtt7 * 'J U 

-h. ^•a ; t'\'rn^tf--;b^y v-, N-kTx- 
;HBftSnfelRtt075F ; E7v-, W« 7^>J;1/ 

75F*/v-, ^t^ij^^smmmtnitx 

MH 2 2 ] t5Efite«7 5/5 S/** ;V*#T 5 
^^y^-hXtt7^UU-h«, N, N-v^rt/7 
5/xf;l/ (^^) 7^yi^-h) , N, N-i/x^;l/ 
75/x^;!/ 7^'JU-h, N, N-i/*7^l/ 

757x7/1/ W^) 7*'Jl'-h N, N-tFn* 
i/x7;b75/ (7^) 7^VV-h, N-O*?}]/- 
N-x7;V75/ W^) /^JU-K N, N — 5M 
y^;l/757xf-;P (?c^) 7i"J U-hRffN-*^ 
^•;l/, N, N-^4 ls >;l/75/xf-;l' (^^) 7^"J 

v-hfrsfc*»a»&aR2nfc i«±T-&y, mes 

^■S-W^7n^lfx-;Vt7v-{i, N-lfx-;W5 
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tfV-A/, N-trx-/Wy*V-rt', N-ex-/l/r 
F 57-/1/, 2-tfx-;i/£ys?7, 4-tT--;vtf'J 
-77. 2-^^i/-5-e^-;i/tf«ji?>, 2 — e— — 
;wjy, 4-fc:x-/i/*7yy, 2-trx-;i/tf7 
-77, 2-£x-;i/2Mr'*J-7-/k 2-trr.-;i/^y/ 

fU;l/75F, N-^-^^7^U^75F, N-7i 
^;^^7^U;i/75 F, N— >^D^i/;b7^U;l/ 
75 F, N-7ii*xWj"J^75 F, N-p- 10 
^ F**7-7xX/l/7*y/l>75F, 7*y>t>75 F, 
N, N-v^;V7*U;l/7SF. N, H-i?7?-)l'7 
F, N-*?7l/, N-7xx/l/7*y/l/75 

x-;i/«fcinfcWR©75F : &7v--tt, N-ea- 

;VfcfD'JF7, N-ex— /HM'J FT, N-tfx— /V 
**tfVU F7*»6=S:SSft»6H9!£nfc 1 J-XxT-fe 

yv-a, -7**-/i/757x*-i/7, yx^i/72/x 
5/^i/vft»6a*»*»6aKsnfc 1 J6Lt-ea&D, 

tuiHg^Wex-^x-T^yv-a, ex-;b- 
N-xf;l/-N-7i^;V75/xf;l/X-f;l/, tfx 

N - 7^71/- N - 7 x x/V7 5 7 x^;l/X— r 
;!/, F Ux^/-;l/75>-7tfx-;l/X-x;l/, £x- 
/I/77 xx/l/7 Syxf/l/x-f/l', if x-;l/tTD 'J -7 
;l/75/x— r;P, tTx— /t/-/3-*/l/*y 7if;H 
— r;k N-tTx-;l/t Fd+'>x^;1/^>X75 F. 
m - 7 5 7 7 x X/l/ tTx-Zl/X—r/l/fr 651 
#?£nfc 1 «±T»*5, C t*«F«i:-r*BI*S2 1 30 
EttDttfltf >+©8B6*ffi. 
[»#Jg2 3] WE (b - 2) SIBT?1»6ftfc$HR* 

nuta 24] we ( a - 2 ) sm-vvwmo* t> u 

M#g 1 9 tE«©*l*-f 7*©Kjfi7jj£o 

[!»#^2 5 ] me (d - 2) ®pst*©^+ u rmw 

©**y-7*7wl/R«tf3 0*«T?*5. 

mttzm&m 1 9 ke*o«#-y >*©«5B7j». « 

[M$* 2 6 ] ME9fe&Jtf*-tf 775 -y mftT- 
[0 00 1] 

S^*fi^ ; 67v-^€,gf#?n5XX>y Ffc^tJ 

-Y^/^77, XU7FD7*57, so 



R*5-7'J yf>r vr&.xP?b-7<< yifxm^ts 

[0002] 

[fl£#©&$|] «{frfy*tt, W*.tf. ^7-b^F, /< 
7/l/7x-yF (BftiMD . -Y777x'y F, #£|JK1JK 
TOJ (intaglio), ttls^^lf 7TOJ (rot 
ogravure), lb* Fa^57^-RtfS?3? 

mmamcimt^ t ut t, 7*ffl«**#» 

[0 0 0 3] COJC^K, fi3fettjB«a#Snte«fiJMR 
[0 0 0 5] tt^Xlgti, -»K««Snft^« 

sctwo, ?iMianfcjttw«{*a:fc»«»»-f^- 
sjfctt&j&s-rsaie. fc&ttb 
T-f*-s>*siwrs8iiRtf. 
#iciE¥-rsai«%«€r. g&©fc¥&n«, #w*iat 

[0 0 0 6] «#ht-tt, -S5fc»feSiJ fl 

?t LTtt6nT^*iwnt?o»»»w*-v y 7©s 

n«t-«lfittttKfi«««r. «Wr5*-f U**tt. Ft- 

[0007] «{*f^— «2aaic#ij6n*. fist 

±, c nttiimW*^ F ±-RZf*)ljlS 7;l/ F 7— 

[0008] S€Ufe*;i/^f77 r ;Wi*y v—*u>ir 
-<0aa-f Ftt? (iS@ : o. 1 ~1 |im) fc^&o ± 
E«i?«-SSlc<S^«14J^{i:7j<«?g!iT-lf7j<^1t^t!t» 

UTVS. atHR«ft#P7jc»tt5MR**73tta:, Kffc 
TkJRKJlfcjSlWSnsx^uy^tBBityv- (^Jxtf 
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7 * y ;w»y* ^ * * y /Mtt / © a % i 

-ttSBSWC* oT,<: n«ro©&!)$©a:i y h i o 
8t>££n5o » lax? htt«ffc*«««fc:*K«e^ 
®T*& *>, ft 2 33 >y b aiffltefcXMEftic iftfc &fl?S 

[0 0 0 9] tfjVtf/V/l/tt^fcKfi-rsfcaboMfcE 

mmt^itmmmicmsnx "37" m-^m 

SftALT*!), cntitjT37««fiLTIi»«? 

«r. 37fcf5»snftP5a«Ett#yv- "s/x/u" a* 

ttgfl^fc&a* 0 . l - 0 . 5 ft m® h© 
3 7/fx/I/tf y V-ttP 

[0 0 1 0] f oft. ±E*;i/j!f/ % //W4«fyt!Ml»s 
*!»5©Jc$£ftT*&5^©ig^#gE<J:5i&Si§8 

[ooii] su^jTOfcSHftfcfcawwx*/^-* 
jn*ti««fi*iM**-*»? onso. 0 5~i. o 

(in) left!). *>U3?/y>l/«KL<«A$n^im« 

[0 0 12]^SWfc. 0. 1-2. 0 /t m©f8t¥*Sii 

ttRT^XttSfiTi^tt^iaajVO. 1-0. 5/imT' 
£3o c©<fc?lc, A(*«lcS!5eftbft»«tt»»»« 

[0 0 13] ttfc-YV+OHMIB:. HRfcJ:-aT*«lC 

st-so. cnso«i«ifftffj«|EHci-3T±<** 

T-feSo LfeibbT, ^*J»8©*-f7*H:0y He 



[0 0 14] Sfc, m&r4\s*9fsm#'JHt\ l ^v 

/hs&75 » {r-r >+^ffiffl-rnif , OM£hfc%¥S 

•Jft«T»fc*fci£<««nT^SHIMO 
[0 0 15] jS^. *$#©Wffl&mffifVl^*«« 

[0 0 16] tt#>f>*OiMRS3£ttRrm««ftt*i8c 

[0 0 17] *HttflFfiffi£4. 6 6 5. 0 1 1 #K 
tt. *HRSftfcK8i:, 3*S*l3S««ex-/Wfcaai 
Rtf x-/Wba**dGSI 1 7*n ? ^, 

fi^ttC4 -Ce S>X>'*atriB27ny»**rr*7 

30 C n 6«*-f nfc$HRS5EttRtf WteHEtt* 

[0 0 1 8] 3KEEH«rHMBS5. 0 0 9. 9 8 0#fC<fc 

nar, ^ttffi^+y7T-naWKi^itx«tg#* 

[0 0 1 9] *S#fFi^8Sl4. 0 6 1. 5 8 2^-lCj; 
ntf. #'jex-;P7-t^— h3W8ft«i:UTttfflS 

40 z titcmnm&m'mco 5 y >mm^mx^sn 

[0 0 2 0] 

Ktca, ^fg^^yv-ssffisaasnftttfesiM^ 

[002 1] LftjJi^T, *^©^ 1 ©iWtt. ^ 

wmtt««isi± u '>a©swBfis^fta! ut 

so [0 0 2 2] *SIW©^2©B«{i. ±E»*M 
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[0023] 



#/WjW/i/fc. t k-oog^^rfi"^*/ A/\£Vi?>, 2-^f-;l/- 5-ex-/nf ys?y, 2- 



[0 0 2 4] Sfc, ±EHM*lieil-rSfc», fc?>. ±iBN -tf=-;l«ft«ti«SItt07 5 F*7 V 

^2gjStfeV^T«, (a-l)'>4<tfe-d©gf 10 -tt, N-tr--/HfDUF>. N-Ki-A/lf'OJF 

#^s^tt ; eyv-^p,ii»$n5a--y F£s«y#y y, N-e--****»/u F^frsassfrewis 



(b-i) «feJWtt?*±B*yv-ISBailc»icbT» nftx^l/>t/7-B, W^l/75;xfl/y, 5? 

feWtt^^-rsami:, (d - n ±ta$sssn;rc fc i «±t* ?>, ±fss*^*e --;n-f;v*y v 

»«*J**+y7Kflf&«*/l/3?/*/^K»iC***a -«*. lfx-;l/-N-x^;l>-N-7xx;l/75/x* 

^OHJaSffi* 1 * iVx-T-fr, tTx-;V-N-7^/l/-N-7xx;l/75 

^?nSo yif;H-f*, HJx£7-;l/757S?l£x-;l/X 
[0 0 2 5] £fc, ±IHSS«:»ft'r5fc«>. 20 -x/k lfx-;V-^7xx;l/757x^-;l/X— r/V, If 

l20MKfe^T(i, (a-2) '>&< ifc— 3©S --/i/eny$;/l/75/x--f;l/, tfx-/l/- 

yv-*«Kli:JS»bT*y^-««ES}e*rsa(B ^>X75 F, m-7577xx;l/ex-;l/X- r;Wp 

t, (b-2) jt^fflt^siE^yv-affltc^ai/ 6ft«»ft«6asi?nft iw±T?aB*. 

T«fi*JiMWS*«J*^5aiBfc, (c-2) ±i2«fe [0 0 2 9] ±12 (b- 1) Rtf (b-2) SPgfr&# 

t, (d-2) ±!eiaa$nfc©fesj*i? ; &*i'y 7?s T^i^^tf^ffi^^tfvRtfA^^-fjJ-^eifcs 

«fcfSKtt-f>*©«ja#ffia^Stt*. 4I^*>BBa (II), Ca (I I), Mn (I 

[0026] imm^y^Rxsz.nmwi'mz. 30 n, zn(io, zr (iv), c u (id, a 

*3^T, ±BSBR«*«*tt i e7V-oaBRtt, 7 5 F l(III),Cr(III).Fe(II),Fe 
(ami de) , 75 F (ami do) , 75/RIF7 (III), Sb(III), Bi (III), Co 

*y?)\<-7frB%:%mfr<E>mftStltc>f>\'-y'lcft& (ID, La (III), Pb (II), Mg (I 

t5Ci«U\ I) , Mo (I I I) , N i (II), Ag (I) . S 

[0 0 2 7] *LT, ±!SS«#*«^tt ; e7V-{i, r (I I) , Sn (I V) . V (V) , Y (I I I) , 

■BS«7379S?*/l/*#'r*^**yi/-hXtt7^ Tl ( I V) jB»Sft*»a»6»?Snfc 1 fiUn?&5. 

^•*5?SSeBgiSnfcX^ l/>*7 - FXttM6&Xrt'*>8^tf^#ftX;l'*>&fr 6SI 
-Wl/X-x^/v-fr&fcSSfrSjg&Sftfc 1 W 40 Wsnsx/^^WKj^BftSSfrSaRSnft 1 JL^_t 

[0028] ±IBBiflfi®57 575->**;l/* ; fr [0 0 3 0] ±15 (a - 1 ) &tf (a - 2) gpgT'dig 

■r*^?d";i'-Fx«7»yi/-htt, n, n-^ mo-^^v-r^y-^m-h^o^, «mc3o«± 

^;l/75/X^/I/ (**) 7^5"; U— h) , N, N—7 1 5 0T*fe5, ±13 (d - 1 ) Rtf (d - 2) g|5£T*<D 

x^/l/757x?-/l/ O<:$0 7*'J U-F, N, N-v> *^y7«tt©^y-7£/-/l/»ffitf 3 0*8S, 1# 

7^/l/75/x^;l/ (j<$0 7^y U-h N, N-fc C 2 0fre> 3 0*8STfe5il tftWS U\ 
Fn+5/x^;l/757 7*'JWK N-^V [0 0 3 1] V*C*V^T. ±IH^fefJ 

-7;l/-N-x^;V757 W« 7*'JU-h N, N fi, ^ta-spyT^y WMWSC fcsWff* U\ 
-^>^V75/lfi (*£) 7^'JU-FRtfN [0 0 3 2] 

N, N-5>'\*S'/l/75/x?-;l/ (*£) so [^W©flfiS©^ffi] tCF, *«WO»3S4lljfiO}gffi 
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[0033] am i nwtnwm *$memzts>ts>% 
co o 3 4 3 ^ffifflajnfc»feSijM^%ffiffl-rn(f, 

[0 0 3 5] 44feHBNMcA t « t «K^>''HUHIIid:, 

[0036] *mBBmzfr**'(>*mjimt, mm 

[0 0 3 7] ±13^ V*fiJ*»lcfeV^T, 4HrU7»K 

n, #tc^y-7*/-/v (kb) ft«tf3o*M 
(»te2 0«±3 0*» 

[0 0 3 8] KB&fiff*, ASTM-rXbteD 1 1 33 

- 5 4 Ticfc-aTwesnsjtfc cojnssBani»tt 

>> y- 1 -7* 2 o gefftastiTBieoa 
«st**&ns 2 5 , c-c ! coig!«o#:a (m i ) r-s-r. 

[0 0 3 9] bt, K BWPfUcov^TIOEtf* 

iS-f , hto>©K B &ffit4 1 0 5 X'$> K> , ss~7*y 

4 0T-&5. 

[0 0 4 0] ±fB*+ 'J 7$ftti, 

ft#5fiTF, 1»tel-5T?*0, *D»SL<»4B!«e 
fcflil~3?«. C©ktr, **y7tt*W>**tttt 
1 0 9 Q cmfcbkT?*!?. »$L<(il0 10 Q 
c mttl, 1 0 1 0 ~ 1 0 1 6 Q c mT?&3o 
[0 0 4 1] *+U7*ft»4, »*U<ttttWSIStt«« 
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•e«*fl9ft-f * - s>jwr* s nfcs«* bum*, w&x- 

[00 4 2] *+'J7»(*OJI»«ar««fcbT»i. 
10 ffiaHSMbkiS C^n^y^y, i/ifu^^y 

w , xmumokx ws>, F/i>xy, **/\sy 
m . wryfctwtmokmm («*ftsnfc7 

7y*ft5nft;7;l/*y, »dd7WdA- 

n*. *+u7aw*i:bTtt. Wfcwa«-fy/<-G 

( I s o p a r G) , -fV/<-H, -f V/<-K, -f V 
^-L, -r*V/<-MRff-fy/<-V (Exxon Co 
rporat ion) &2©#^W* 
*n?*SCi:tfffSL<, «fe»*U^+U7«*fc 
20 bTfi:, igiS£//WS-l 2, yOWV-l 3Rlf//W< 
— 15 (Exxon Corporation) &if© 

[0 0 4 3] y^7b«Be*U4. 37SP^i:^77hS 

[0044] y^7bSjgaoa«»tt, -*wcy?7 

h SfifflO t /l/x75 y K»W« + 'J 7iffi{*© 

■v y 7»«nc»*snT+»h:i«itffcsn* * ? tc-r 
5o ^7f$^iJtbTii, *+U7«ftWiti:;W* 

30 f^ymmmm.<Dmi)' t 3. oM Pa |/2 *ss, # 

fCl. OfrP.3. 0Mpa l/2 *?SO*'a-'tt{k^lT- 

■v y 7*ftWJta3e»jo*at;w*75> fsw ask 

©g#3. 0MPa' /z 0*^6 3. 0 

Mpa'/ 2 *^T-Sn{f, ++y7«{**fltl:;l'7 i 7 

5 y mmmg.&nmi 3 . 0 m p a 1 / 2 jw±<ob£ 

[0 0 4 5] y?7h&&M (~>x/V) fc*+>J7«fl! 
A^e»2. 6MPa'/ 2 kil«Wfc»*U\ 

[0046] ifyy Y&%m<DBmic%mm&&*: 

/•?-<Dlfflm#3%mtLX, 3, 3, 5-r-y*^/l/ 

-h, F7*i/;V (5>>y;l/) 7*yb-K ttfTi/ 
;v (xx7y;i/) 7^yu-h, ^i/7?i)i/- 

h , ^ ^ y b- h, 2 -x?-;l"v^>;l/ (^ 

so ^y^) ^^yb-K ^-^^x^;!/ (xx7'J;W 
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-;]/X$9VU-h*%tSC<i -Cso 7*VA4KRTf 

$t£7 3{fi<07 tVU-h Rtf * * * 'J U- F 
[0 0 4 7] y57h£5©Wtt*»37 37(C 

[oo4 8] -m>9 ! 7-7T4vyi5mt, z-gm&y 

tx-Tfr, xxf;l/, 7SKXtt7-fe*;i/©MBR*fc 
fc, x#*MfcK£fc, ^®fPtt*Jgy/l/-7«#-T5 
t F n *S/Xtt 7 = 7 SgM&J©£jS £ , xXfvWfcfi 

[0 0 4 9] ^77 bSjeSUtt, 5 0, 

000-1, 000, 0 0 (Da) 
tiififtU, «fc»3« : SL-<ttl 00, 000-5 0 
0, OOODa, «fc#$L<ttl00, 000-30 
0, 000DaT*$5„ ?57 FS^J^SW^^a 
fftMEeW&flftSiS&fcfci:. ?57 h£5£*tfSS#W 

[0 0 5 0] Sfc, y97bS®WO*»tttt««f*h 

K^57hS«fJ©^«it (»¥3#?*K:*rrs3 
s^^psoj&so a i 5«t. we i - 1 5, *t) 

«=SL<{i2~5*?fS, Sfc#SL<tt2~2. 5T'S 

[0 0 5 1] ^77V>^rF:&^firf5^77T 
w vfffitt, 7 >J >?=>-> vs&LWz 

mr-OhSt Kn^S/gc^TXtt-SPfcx^^ffi 
fttt»K*-fVS/7*-h (W : *#-4V7u\Zfr*J 
XfM>y;MV->7*-h [TMI] ) X«2-'> 
77-Fx^/l/***yU'-r- [I EM] ) i:tt^TT-S 

«o7'j-9y*^*aie*fcy577 i -f ^yu-'f f 

©^Fffiffi (f x-;l/y;l/-7 i: x^ i^y^ffifija 7* / v 
- m ■ Z --toXf;l/, »»c«**7**07f U 
* ? ^ 'J ;I*xXf;l/X» tTx-;l/7-br- F 

/l/-hU;l/k, n-trx-;vtfau Kyfc, ex-;l/* 
D^FKtfex'jf^n^ F) fc©IS©£J5%rt- 
l/T*3WO^jStt7d"J/I'» (3) #yv-3 7fc«* 
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[0 0 5 2] ttJH©**tt3 7tt?te*Ml8»JKy 

<D??77-4><f7a ha Mi, *■«&{*?©/ <L>v h 
WHSim* (K. E. J. Barrett, ed. , J 
ohn Wiley: New York, 1 97 5, 
sect lon3. 7-3. 8, pp7 9- 1 06)© 

10 fcftoJ-f* 

[0 0 5 3] ±137^-^/1/- 7fi, &?©37§Bi: 
i{*£5g3>J©®)§?fig#i: <o#*tft$ 

[0 0 5 4] ±B7>*-^V-7***0^7"^-i:b 
Ttt, 7;l/-!rx;l/7X7^hy3t/v-i:, 2-fcF 

***!JU-h 2-fcFD^J/X^I/7i"Jb- h, 
^y^xU FU F-;l/FU7^UU-F, 4-fcFn* 
i/7f-;Hix-;i/x-f-;l/, l 
5/yJ-5/l/7>V3— /V, 7U;l/^^*7^>, ;* 
20 ^7U;l/75>*ifOl:Fn^i/, 75/XttpC;l/*7 

«3fia**f* 2 -7;l/^x;l/- 4 , 4 

* f £©7x*5 * f ymtm*e&&* 

[005 5] 




[0 0 5 6] ±?BiScp, R i ttHX«C i -Cs <D7)V 
»S L < tt C i 07/I/*;HST»* 5 . R 2 Rtf 
R 3 C i - C s Offift7/b*>uat, ff S t < tt C 
i — C 4 ©fi»7;l/+^8T*fe5. 
40 [00 5 7] gfe$?£L<«, y77f-fV^AxX 
Afei, x^l/V^tSfttt^ys/7*-h <M:*J**to 
-m-Y F (Ame 
rican C y a n a m i d ti) £:777 F££8Jt& 

CSIAbftt Fn*^gK^77V>^-fS<:fcl;:<}: 

[0 0 5 8] a7^U-7-{i, ^m=eyr-to^m 
$&j&ic£r>TJyv-(*3.X'ftt>nZo *»tt«f»3 
7 owamtKM&c mm t nxmm 3 7 im^m* 

so S&Sig (Tg) ^t>L, %m*&$ft£ UT^€y-Y 
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U- U >^ i:»jiWBWK:^^aiE¥*5feJISb:|»ih-r 
£><, 37Tgt±2 3 < C*riT*©^SfSb<, jff£L<«: 
1 O^jfl, «t»$L<tt- 1 0-C*}ST-fe5o 

[0059] */i>x/V)^7icmLrcm&mii®{k£ 

»0|f»JH«aWi: UTtt. **;I/7?y b-h, x^ ,o 

K N, N-^^;l/75/x^;V 7^'JP— 
K N, N->*if;l/75yxf;l/ 7^'Jb- 
K N, N-SW/l/72/x^/l< 7^'JU- 
h M, N-tFa^->x^;V75/x^;l/ 7 
i"Jb- K N-^VSM/, N-x^;V75/x^;V 

/!/ 7i";U-K n-Xtf-fr, N, N-5*\ 

+->;V7$/if;l/ 7^'JU-h, N-i£x- 20 

;W5^7-;1/ (N-vinyl imidazol 
e) , N-ex-;W^/-;l/, N - tfx-;]/x F 5 

2-Vfx-;HfUv 7 >, -;I/Uys? 
y, 2-p«^/l/-5-trx-;l/tf ijyy, 2-lfx-;!/ 
+/'Jy, 4-^-^+/^, 2-kTx-/l/fc?-7^ 
>, Z-\£z.-fl/**V\r-}V, 2 - fcTx-zl/^y 

N-ex-;Hfn»J Fx N-fcTx-;l/ 
tf^UFX N-K--**W; F>, N 
7*y/KT5F, N-***;V7*y/P75F, N-7 
xx;l/pt^^U;l/75F, t*-i/?ws*i/i]/7!r VjI so 
75 F, N-7xx;l/X^/l/7* U/U72F. N-p- 
* h*>'-7xx;I/7*y;l'75F, 7*y;l/72 F, 
N, N-S^^/V7*'J^75F. N, N—Pff-lVT 
?V/]/75.Y, N-*^, N-7xx;l/7i";^75 

f*h© ot$o 7^u;i/75F«t, etysw* 

iJU-h t;l/*';v7^';i/-h, VWvTX/T, 
=f-\yy, *Jx.*>l7Z;X?-lsy, i/X.?-)l7=.S X? 
jVX^Uy, i/*??-)\'7S.SZ. : f-l'>, tx-;l/-N 
-7i-;l'7$/ifto-f;l/, £x-;l/-N-7* 
;1/-N -7 X-/V7 5 /l^;l/I-f /I/, h'JX^/- 40 
;b75>v ! trx-;I/x— r;l/, tfx— ;H>7xX/l/75 
/if;H-r;k ifx— ;l/tTn«; i?;l/72/x— r 

ex-/l/-/J- t;l/*yyx^;l/x— r;l/, N-fcT 
x— ;Vt: Fn4^>xf-;l/^yX75 F, m-75/7x 
xrt/tfxwl/x-7^l/&tf{ti©7*y I/- r-^Mf** 
i"JU-F, mi>ft£L<t,t*?-)]'*$itVl'-h, x 
^;l/7^yi^-h, S^/UTS/x^/M^Ul/- 
Fft^^yv-tffeSo 

[0060] fl&©#yv-tt]*iirc, x«±iB^«i:« 
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{4, ^55>S^^5>^A7;l'v J t Ffttli, 7x 
/-;V*;l/£7/Vxfc F«tfl§. x^-x»ai, *yxx 

x^b>at;x^i^y/7^y;i/K3^yv 

- (fx-;I/7-t-r-hStfex-;l/7-br-F/7^ 
y * y v- 7 » y * £ * y /Hixt 
-fe;l/n— X7tf- FRD*-t;l/D— X7tf- F- 

^ix-Fn*yv-Rtfjpy (trx-rto^v/i/) a 
*y 

[0 0 6 1] *»37RtfffiS»jS/x;bflMBBWfiJt 
it, 1 : 5 : 1-P*D, # £ L<142 : 1 - 1 

0 : lT?a&9. it|ifSL<a4 : 1-8 : 1 ^feSo 

37/fi/i/ttiw 1 *ffix>3bnim&B.i&<Dmm 
#gW0tT*«& vw© Jtra&a* nit 3 # y 

[0 0 6 2] *;l/^/V;i/T-©S?o^^«, Jg^-Y 

y*©^-^sJa§g. sasffisaittg^iagtaai 

S 06fl9Jt»fSLffiK:«tt>Ttt«Sn«) tt, 0. 0 5- 
5. <kt>$?3:L<l4, 0. 15~ljtm 

afe$(ft:L<t40. 2 0-0. 5 0ftmT'fe 

So 

[0063] ±E*;i/ jjy vmmm LitrnM y* 
it, m^m&xfrjj/ v>mm\^% nx^smmitt 

[0 0 6 4] ±E«fe»Jfc LTtt. aKS«»ST-^$P 

[0 0 6 5] *y V-«BK*X-r*»S U>»feS"JS 
IfWBtt. «a*+y7*{*K:»bT^*ttatf*IKlS 

fflT*«imWT-*5o C©<k 5 *»feSiJ©IWJifi«*ff!lfc 
LT, 7^ni/7x>7;l/- (C. I. Pigment 

Blue 15:1,15:2, 15: 3Stf 1 5 : 
4) , *77y 'J Fl'XD- (C. I. Pigment 

4x.u- 1, 3, 6 5, 7 3RD*7 4), i?7VV 
F-Txn— (C. I. Pigment I'xn— l 
2, 13, 14, 1 7Rtf8 3) , 7'J/1/75F (Ha 
nsa)i'XD— (C. I. Pigment -<XD— 

1 0, 9 7, 1 0 1 11), 7 W-y F (C. 
I. Pigment Red 3, 1 7, 2 2, 2 3, 
3 8, 4 8 : 1 , 48:2, 52:1, 81MM7 
9) , F^y? (C. I. Pigment 

Red 1 2 2, 2 0 2Rtf2 09) . fHWtSttfc 
A-^y (Cabot Monarch 12 0, Ca 
bot Regal 300R, Cabot Rega 



(10) 



ISM 2002-212480 



17 

I 350R, Vulcan X 7 2) &if©:/-5-y 5 

[0066] h +- m-X'®WBasmm\v>wmm.\£ 

« 1 : 1-2 0 : 1T*$»?, Jff£L<tt3 : 1-1 0 : 
1 «fc«F£L<«5 : 1-8 : 1 T'ifc*. 

fiE^SmttTO. 5-7 0fiS%T*£9, #&L< 
« 1-2 5M%T*D. «feff*L<tt2~l 2M 
%T*£* 0 

[0 0 6 7] «fr«#yv-Xtt3# 

S*. WttEftfcfiBUI*. 
[0068] gfit^W* D V-Xt± 3 'J V— fc LT 
«, N, N-^^/I/75/x^;l/ (*£) 7*1)1'- 
b) , N, N-yx?;l/75/xf;V (**) 7*Ul/ 
-h, N, N-W;I/7?/x^l/ 7*UU 
-F, N, N-tKD^lWS/ (**0 7* 'J 
U-F, N N -x^;V7 5 7 (*£) 7* 
UL'-K N, N - SMy iW7 5 / Xf-;V O**) 7 
^'JU'-h, N-**?-;l/, N, N-^+WS/ 
x*/l/ 7*yu-hftHOBtta(i75/5i>* 
;I/**-T* (**) 7*yu-bffcfc, N-£x-;W 
5^7-/1/, N-lfx-;V^>^/-;k N-fcTx-;l/ 
rh^y-;!/, 2-lfx-;l/tfU> ? >, 4-fcTx-;l/lf 
■J^V, 2 - ^ 5 - tT^-;l/tf >j 

4-trx-;l/+/ijy, 2-tTx-;l/fc! 
5v>X 2-ex-;V**-9-y-;l/, 2-tfx-;l/^;/ 
V***)r V-iVK E ogSffAfnl £ x-;V* / v 
-t, N-tfx-/l/tfny F>, N-ex-;l/tf"OJ F 
N-tTx-zl/^-tJ-yj F>&if©N-l£x-;l/fi 
glSnrdSttO^Ft/v-; N-^^I/7*U;l/7 
5F, N-***7l/7»y/l>75F, N-7ix;M? 
*y/l/75F, N-S'*n'\*$/;l/7*y/l>75K, N 
-7xx;l/Xf-;l/7*U;l/75 F, N-p-* h*is- 
7xx;l/7*U;l/75F, 7*'J;1/7^F, N, N->> 
^^;l/7*U;l/75 F, N, N-S>7>;l/7*y;l/75 
F, N-^k N-7xx/l/7*y;l/75 F, tf^'J 
S»7*yu-b. *MnV>79 'J (* 
2) 7?yu-h ; ^^^s/x^u-y, s^x^/i/ 

fi^n/cx^byt/v- ; tfx-rt/-N-x*-;l/- 
N-7xx;l/75/X^H-f/l/, tfx-/I/-N-7 
f;l/-N-7xx;i/7?/xf;H-f*, h'jx^y 
-;l/75Vi/trx-;l/x— r;l/, (fx-;l/^7x^;V7 
5/xf;H-fA, e--;blfn y i?/V7 5 /l-f 
/l/, (fx-;l/-^^-t;l/*y /x^/H-f*, N 
-tf--;VtFD4 i e/x^;l/^yX7 5F. m-7 = / 
7xx;Hfx-/I/X— 77l/ftif©gg^W£x-;l/X- 
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*rwfcfcfc*wsns. 

[0 0 6 9] ±IB#y v-ttS*®?**&aRy v-t* 
S^-ax-y b©*/l/«ff!fc LT'>&< fcfe 1 %. '>&< 
tt2%. '>&<£:«> 5%, '>fc<£t>8%, 
t 1 0%X« / >4< fc£> 1 5 %©g*^fi^ttW«fb 

^s*^**»nfcrasav\ Sf&mm^s f (am 

i d e) , 75 F (ami d o) , 75/Xt47 5>» 

10 [0070] j^jMBosiMiaa, Mmtfttmn 

«n?**. coj:dft«ffiiQa*ffio?M>JIB«4«i:b 
»3#yv-^ETTf«R05y>yXttiB»ffi. 

[0071] »«3— f-f 

Xtt3*y y-7*/-/l/»ffltf 3 o ULh, 

#£3 0-1 5 0O«tt»»K»l!rr«e:tK:AoTfi 

20 ton*. S95*»#yv-xtt3#yr-ffl»«to«if: 

>rYy, 7;l/3-;l/ ( 7 J<, if tffc*. ?n 

it, y>y, i^x^V^-e 

— F (tf>F) 5Uy*, Xtta«atli»IFt*V^T» 

;i/*-%io*ntf«ftaififiiSBfc(ts«k D/h^&*i?7c 

30 [0072] *-y>, KS^-yy, 

MS. 7^7D'>x-^-7"y, * 

[0 0 7 3] «R«ffi±fcttttS«*»ai4, 

# y v-xa a*i;v-***y-^ 3 

0 JW±, #£30-1 5 0 ©tf ttSHKTMiPS^fca, 

«{t, ^-;i/?y>y, jiwsssyyy. ix*;v*- 
40 e-F (*>p) 5 y yyx«a»atB»»ic^T» 

18**3— rjyft *„ 

[0074] #888, SUtSfrtf y v-jWft 5 }gfi?£ 

nai/^T?*ntfv>-rnfeffifflT*t *, ^MMttfltt 
?n*„ 

[0 0 7 5] 77-y->a5aaffi«, TKSttm^^ftffi* 
so &«m?«ffi**/<-LTV->S*tfffi»rg?£fc:g&S 
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titctmcofiimmfo t m&x&m&z n*. coy?? 

[oo7 6] ±%d.m&mmn<DmM®mi5mz0mL 
x, **fii^tcA^s^<*'r>*©^gw*2oos 

co o 7 7] m i »fea>j, #£sm©si 

Co o 7 8] $-f, '>fc< fc&-o©giH£Wfi£te* 
[0 0 7 9] ^©m. ±IB»fe3«J«^it»^>*< 

[0080] %2<Dmmmit, (»fcaw) © 

[0081] $"**, '>&< kt— o©gf^#S-&tt* 
[0 0 8 2] ±Effl8K:±oT*jS«nfc«fta«»» 

[0 0 8 3] ttWWWPffl* 
[0 0 8 4] nffirjl'tfli, m$iT4Ut7fthi- 

-< i>* fit, hi-^¥nm%m&<onm* j **.&om 

*) ®l&£tlfr&mt&<Dl&&\C®AX-Z 5. 
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[0 0 8 5] ±JEAB-f*yi:LTtt, Ba (I I) , 
Ca (I I), Mn (II), Zn (I I), Zr (I 
V) , Cu (I I) , A l (I I I) , C r (I I 
I) . Fe (I I) , Fe (I I I) , Sb (I I 
I) , B i (I I I) , Co (1 I) , La (I I 
I) , Pb (I I) , Mg (I I) , Mo (I I I) , 
N i (I I) , Ag (I) . S r (I I) , Sn (I 
V) , V (V) , Y (I I I) , T i (IV) KZtm 

)hx<&k>, ±$vsm'(*>tLxit, mmmxtfmm 

tzyffc, 7\£x.?ym, i-yy->m, <5*r»>m. * 

[0086] »*L^iHHff*-fU»*fcLTIi, ** 
SU^HfCteVT#gafctTJ|€H^fflF3, 4 11. 936 

mc$minrc^mf])v^'y\y-h cb*» 

c fui'>& < t t>mmm 6-7 0isi&»©7;i>* y ±& 

KZirconium HEX-CEM, Moone 
y Chemicals tt) T?&5<, 
[0 0 8 7] b:bHM^K&JS£ns#£L.V>lt#T 
w Wy a > i^/Wi, ^57 hSaSWRtttvi/ffy V 

y97bS3e»037/S/x;l/it*, bt- K 

tcWftTj U?*ya y<0l"i)\'*&4<Dm&l£l3^Tffi 
[0 0 8 8] Kfth MiB«»#5T-tt 

isnx^*. a*. #ffl&e»sffiH« 1 . 0x10 

-' '~10. 0X10-" mho/cmt'Si5, 
[0 0 8 9] K*b^- ©eHS*iS5V^t«, h-f- 

cccttt, ««H8fii:a«^fc*M«nftb-?— tn 

mm<m®®X'ft^t^octfrtbMM2ft2>o 

[0090] mWhi— <DGm&ff&vztlt, 

[0 0 9 1] S«?©^®^+»KfT*3nS<k5C. * 
So 5fi*fc43V^Ttt, U»**ttffl-r**ttK 
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[0 0 9 2] fcSiaBHBlcfc^Ttt, hi— 

[0 0 9 33 S**ns#tt©»tpfc L/T, #W£#6 

0. 0 1-0. 6, $fSb<tiO. 0 1-0. 4, f-L 
T«t$fgL<«0. 0 1-0. ±t2ae*© 
ffi©ht-«0. 9 5«HT?cnj;D**V>Jt***rt- 

[0 0 9 4] y;MKf*ht-<0«Bft^Ki»W)tt?** 

tvrit, m^Mtnnmt v y9, mwms. 
s. 

[0 0 9 5] *?5?KffiT', *-S>tt--ltt 

n. (2) safcitsiRo-ac&aBWtfasai-eBjtRtf* 

«S#T»»>r^-5?*««-«-*gl», (3) h-f-* 
tf, (4) feffl^-S?* 1 «Jt©SPB*rtLT«*© 

%m*.y- h±K&&rz&m*m& c t K^xmt 
ttgigtfn— Tjyfznrcis-h. f^uufrwh 

[0096] h t-»fXWSS<5 5 -5-0©ift 
[0 0 9 7] JEWM-eWn.ttlfchi—lt, ® 

ck^tfTfrns,, /W7xflff«, «j^«affi«jEt 

[0 0 9 8] HEli, B**n««*«*b^Rr«l 
mtn^^-y^if^yYUUc^-yh-y^y hffl 

[0099] *fth+- «:, mmtmyt&mmtom 
mnz. ftnstirc h t-m^mnxmrnrnx'tb k> , 
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[oioo] ^-r>^©p a pM{i2o©^c«j:^TffP 

Co 

(2) gww^©M 

[0 10 1] *^SS^ffic^^5^>*{±, ffi^WSf* 

[0 10 2] JKttia8R*»6-f y-s?*»w-s«R 

a, is, ^';v-7^/vARywwo 
» ;i/i»ttnriiftsnfcatfE^stift#i; e 

n->l/*n9-f F (pvc) , 7$"J/i/WS. #Uf 1/ 
2 ;/?&, * 'j x?- i/y/7 1 U fl*3 * U v-ft tf # 
e--;i/7^9;i/*£tf. s fc, Scotchcai, 

Scotchlite, Panaflex (^pp^S) 4 

[0103] ^ttss7b>s^fig^n?c'rp«-v ? ^«?w 

[0 10 4] r^-^jSjfiSfcfcfT, 

KRxmsuc a r> xm\wm~z4 * -vzinz. set 
/HE¥jfligi?»* u->majf tii'xD-, v-tfy^, 1/7 

ic7v-y * h^-- *»BSW«l&»07-r t irzftwt 

[0105] >*%«t,s**«tteffl"r«ft»o 

£JfMftt. 5 0— I 200pi co mho-cm 

fcJSft-O+tt, 2. 5%Sfi%OHft%^Cy»g(JSO 
so if£\ 1 0 0*^6 5 0 0 p i c o mho-cm 



(13) 



ftW2 002-212480 



23 

[0 10 6] faKJ t-i?**-^-?— r^yft^> 

[0 1 0 7] fiTF, *»Wfc:*»*»*S««%KWrs. 
[0 108] 

[0 10 9] *3)l««|TMS[ffl«nfc«Mia:. TWM 
y^fDZhiJ/KAlBN, DuPont Chera 
i c a 1 tt*»6A^bfcW»B V A Z 0- 6 4) Rlfs; 
7>;1^>S>5£1'— h (D i b u t y 1 Tin D 
ilaurate) (DBTDL, Aldrich C 
h em i c a 1 Co.) T*$>5« t/V-tettgiJlcW 
RSnTVftV«K9, Scientific Poly 
mer Product, Inc. ;fr>&A#RjftiT'& 
5„ 

[0 110] #*ffiM<D*/v-teTieB&KT-S*£ft 
5, 

[0111] ^^f;V-m-^v7n ^ - y ;W 

Vi/7*-h (TMI, CYTECInductrie 
stt) ; x^;b7-tx-r- (EA) : 2 -xf-zkM'S' 
/loC**Ul/-h (EHMA) ; 2-tFD*->xf;l/ 
>t?i"JU-h (HEMA) ; Rtf* 'J 
Y (MMA) 

[0112] Mfx hxm 

[0 113] g 5 7 h ggM. vWR tflfttt b 

tr -goHttsa 

^97 h£?SW»tt. ^f/^RWy+^SSif 
©Stt^aii, (Me t t 1 e r Inst 

rumen ts Inc.) ff/NDyy^V^I*- 

8 H 5 -i" Vttfcffifl! L T @tt#a ££4 N£ L ft. 
[0 114] tr?7h&&M&* 

tf^aa-i&tcsa^^a (mw) r-a^sn, # 
?a#»«ii4(4aa¥^»?a t &¥t§»?a t ©it 
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(Mw/Mn) T-S^SnS. 
SE»tty;Va5llfDTby57-f- (GPC) ?rfcg£ 

■^yfcffifflf 5. MStMwttF-yD S P-FJtttatt 
fflgiCDawn DSP-Flight scatte 
ring detector) (Wyatt Tech 
nology Corp.) T'lfcgSn, £#fttett* 
7^7" (opt i lab) 9 0 3^g®#rtr«lfflgg^ 

10 [0 11 5] jg&h±=®l ©tfttfcffffi 

U LE ft-X^X hi— Zffl¥£?Z 

ctic*^x%<bnz>j*-i?s 1 m<Qmimnmtfm 
[oiie] »j^snftht- w£tt^»siutttt 

(fi?AI?S) , *&mH»#tt (/W*Rtf7U-7x 

[0117] %?Atg 

20 ht-S^At £©#*«. *'J/U A-9 0 0U— 9* 
@#r»?At S©##t83 (Ho r i b a LA-9 0 0 
laser diffraction partic 
le siz eanalyzer) (Horiba 
Instruments, Inc.) LTitll^L 

it, hi—umm\/5 ootmttx%%izn, m%. 
w«c 1 5 0 watf 2 0 k h z -e 1 ftus* suaa?*. 
ft, h*H&¥**Stt^y*tt?©3S« (-20 

30 [0118] ht-fetga 

£*S (/Vl/*fiS|;fl£, kb) (Wx>f 
^-f^tx/VO 2 7esSSM^Sa (Scienti 
fica model 6277 conductiv 
ity meter) (Scientifica In 
struments, Inc.) ^rffiffl LX%3 1 8 H z 

■ewjesnfc. tut, hi— afffcu^u- (#« 

SO fttem& (kf) feWJESnfc. ht- fKPttS'a 
7^ (J o u a n) MR 1 8 2 2if&#8tgg (Wine 
hester, VA) "P6, OOOrpm (6, 110 

z-ixmtmmfr&ftMz&tco 

[oii9] nm&mt, m&n<&m&, com» 

(0fc®m&V<{X.>T4 7 ■< il^iV 6 2 7 g^jsaijs 
7U-7x-Xe»S^— feyhtii 0 0% (kf /k 

b ) T'Sijjtsnfco 
[0120] m^mtt 

MBS-8 0 0 0lfflB*)tiMg##r8B (Ma t e c 
» MBS-8000 Electrokinetics 
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Sonic Amplitude Analyze 
r;MatecApplied Sciences, 1 

nc. ) *«fflu»ei/fc. mm%.®micm-3^rzW] 
msim* t im% o, mbs-8000 4Mff mimw> 

[0 12 1] MB S-8 0 0 0»WS®4, i«J5i£S 
( 1 . 2MH z) (A C) OT?OfflItt?0£JS 

5, 1. 2MHz?OjBtfttOJMttE«tt5££&l§ 
£fUfflLT»JMiT-;fc3. CQftttBtfttSHB (ES 
A) Btt?OfittHACraM«lciEttffl*-S. $5. 

Wfiiffl^fflStf £*n© b S, *HR»Mtttt 

[0 122] tMLL2j± 

75X35000m 1 fc, J)\/t\-\ 2 G$ n a B £) (2 
5 6 1 g) , EHMA (8 4 9 g) , 9 6%H EM A 
(2 6. 8 g) RtfA I BN (8. 1 3 g) ©iB*«* 

[0 12 3] ±EiB*W*aM««K«fftft*<6SlS7 
7X3^diff2 I /m i n©jftj§T*3 0#IH|/<- 

»AU fi**>a*»0. 5 1/m i nKffl-TS^fco » 
&^T\ 7 0TT- 1 6*HUaML, SiSNf 

[0 12 4] ±ieg^&9 0*C3:T*M&U *©SJt 
TM^HiS^LT^SA 1 BN*»*b7 0TCfclUIIU 
fc. *©f*. KJS75X3fr&SMSaAP*»*U C 
©ti^fCDBTDL 1 3. 6g&tfTM14 1. lg 
ZfflOLIt. C<0t«, a&ttft&fm 

y?*«*»*u ccfc8*aAP*a»i/cEjS7 « 

5X3rt8P&gJft#XT?&2 1 /m i n ©iffiiT* 3 0 # 
»AU ffiKi«i«»0. 5 l/mi ntfiT«#ft. 

[0125] &v>t-, £f5ig^j£7 cc-eeWMSiS 

[0 12 6] ±C»S86att*SfiT«BPS« 
fto £ANlU:TMI9^Alimrr«EHMA-H 
EMAajKUv-T-fe^T, EHMA/HEMA-TM 
I (97/3-4. 7%w/w) 7?*^-TSo so 
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[0 12 7] ±E3#Uv-tt8/l ©37/^x/l/Jt 
[0 12 8] ^" — /Vvy PflWmiKm 3>r>^, 

0 Ora 1 ®3f 05tUS77X3(C//W^- 1 2 (MS, 
45) (2 9 4 3 g) , ±B3#UV- (1 7 9. 5 g, 
Htteft: 2 6. 0%) , MM A (9 3. 3 g) , EA 
(2 8 0g) RtfAIBN(6. 3 g) SMKftftlU 

fco BS»<rt»*tM«»ica#ua*6iWB75^3* 

e«H«"7»2 1 /m i n©?MT-3 0»B/t-3?b 
ft. 

[0 12 9] gXtfXQfflBgfa*, mo. 5 1/ 

m i n©aS£TObfc„ 

[0 13 0] E£»M*ft*btttf&7 O'Clcfio^i 

ft. ©ssB*«%aaT?»»Lfe. 

[0131] *l#ve, 3 5 0 g ©^\7^ >*»ai«n 

l/TS*9*/T-*Kt*U 9 5^CT-ftf)LTjE££|lI 
*K«15mmH gS&KttEU «SI?S©»R*jifi^ 

[0 13 2] i©j|-;VA7yw, 3 7 Tg (ft«I) 
ltCEHMA/HEMA-TM I///MMA 
/EA (9 7/3-4. 7//2 5/7 5%w/w) T* 

[0 13 3] DSC GJ%££JEMttftr) lefcSTg (jjfl 
CM) tt 5. 7"Cf&o;fc* 
[0 13 4] JJEavl/tf/lWeOHfteatt, ±Em 

S8 2 0. 2 4 

[0 135] tttth^-jatfW 
. OfctWIi) *;l/^7»/;l//W5W(aaDffl//;W<- 
7»J 5 v (AA«) tt Z r 'vfr-fc A (H e x c e 
m)8M(14. 20g, 6. 15wt%, OMG A 
mericas Inc.), /f\ti\— 1 2 (iSSnn^) 

(9 5 1. 8g) %X)]/jf/ *//]/ EHMA/HEMA- 
TM I ///MMA/E A (1 0 3 4. 0 g) lc{*b0 

H0!HB£'&fc. #y#X#5Xtf-K (Potter' 
s Glass beads) 390 g, ^rfl/H/VfU 
/H^fWSJ///W<-7'J5'y^2 9 4. 9gRtf 
^Saa©^- ^7 120 (lot485-732, Ca 
r b o ttt) T*7t«Snfel'3?75/-fe;l/ ( I g a r a s 
hi ce 1 1) 0. 5 L*ijm-ZntcW®<DRt>t>\c 

[0 13 6] Mfi)%2000 r pmT'9 0#H5U> 
^LTMif4l gmcK>mmmm\ (CCA) 25mgt 
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[0 13 7] -?7>yir'(>*<DW.¥Jz%t<RV&&mt 

CO 1 38] iflJ£©&H, 3w t %75>y 5J>*<D&. 
mmt 1 0 5 prah o/craTStl, 7>J-7x-Xl5 
1. 4 2 pmh o/cm (1. 35%7'J-7 
x-XfitftSD f««¥^tt?**S (Ho r 1 

ba 9 1 0) HO. 8 4 ft mTSSofe. S?A#£# 
ftttfl 1.20 iimfl^ftStyt- F£^L 

5 0 0VW/^7Xf 1 . 4 9©E»3tt¥ffi 

[0 13 9] 1 ) f Mm (2 

0. Og, Monach 12 0, lot 4 8 5-7 3 
2, Ca rbo ttt) StfSEtt7/b3-;K60. 0 
g)5400ml ©tf'jx^yir-A-Aftfc. 

[0 14 0] ±(Hfi'ft«j**y hnyj8KSffl»»«ll 
(Model #PT 1 0/3 5, K i n ema t i c 
a tt) *«fflLT»3»mU«lfl:«*T«!i*tt^-Xb 

(2-t:x-;n;ijs?>-3-^vy) 
©3S1t7;l/3-;i/J§tS (2 0. 0g, 2. 5wt%$ 

k. M«=$32 2o, ooo (ccf, mmw-m^m 

f-U>'#*:3 0%, Aldrich Chemica 
1 Corapa ny) £#-#y75-y ?#gtf£lc{>f;ta 

[0 14 1] ^SIffcjiS«ffifiifi^-y^»f[ffli*^6 
n5ST**fiSLfco 2. 5wt%<0*'; (2-fcTx-/l/ 

eyi>y-a-x*-u>0 6 0. og*#tt«fcttio 

U ^K{biSa». No. 5tc-fe-y h Lfctt^T'^ 1 0 

[0 14 2] »Sfc#'J v-©fi*MttMi 1 0 : IT* 
Soft. S0!^fflSt««*afflUTltffb4*«6^9-y 
*#tSt$£I^*y*2 6 00gic&*£ft^f£„ K-r 
* :/*T?©«B#»»* 3 Siffi (Whatman #5 
4) KftLTZmL, mi 5 0 §©«-*•*>•*•? 2 @» 

[0 14 3] ±f3Sgfc±-3TiB»Snfc»B*5 0*C 
*MLT#y (2-lf^-;l/kr>;> ? >-a-X^b» 

ias^nfe*-?--* 1 2 o®»%»fc. 
[0144] xjvij/v/v/mMsmiti/yfM-yv 

5>y*X (ffiA«) ttZ r-MMrA (Hexcem)iS 
$(14. 20g, 6. 15wt%, 0MG Amer 
i c a s Inc.), //W*— 1 2 (Sffi^) (9 5 

1. 8g) ^W/^EHMA/HEMA-TMI 
///MMA/EA (1 0 3 4. 0 g) KftfiOL, ±13 

[0 1 4 5] 0. 5 L©^#5^;MC#-y£X#-7X 



if — k 3 9 o g, *>\sx; V)wnmwm^/y ;w<- 

7';5>V^X OftA*) 2 9 4. 9 gRtf#'J (2-e 

a-;vtf'jyy-3-xfi/y) Jassnfc*-*— * 1 

2 0*85. 6 5g*ME«tfe 0 aa*«2 000 rp 

mT'9o^H5'j>^bTia«i gMtcvmnrnmi 

(CCA) 2 Smg^SO^^y^^y+^rco 
[0 14 6] 75 y **>*©«?**£ ft tfgfcft 
it, ±E*ttKJ:oT«SLfe. 
[0 14 7] SJ£©Jg£, 3w t %75yi"f>*©£ 
10 Siaftt 1 8 5 pmh o/cmT*2&D, 7'J-7x-Xe 
£fi{±9. 7 1 pmh o/cm (5. 2%7'J-7x- 
XfiSMD TfcD, ttfUTOfi? A£S (Ho r i b a 
9 10)«2. 5 6(jmf$oft. &?AtrS©#:fr 
tt, »1. 2 5fimfttf4 pmTf^MttS/Wt 
-F(bi-modal) (S/ 3 ;l^-, r-:f— ©^3 
0tm%) fc^Lfc. COh-^-^ffl^nif, 5 00V 

a«K/vr7XT? i.44 ©sifjt^ffiflrcwe-e** 

[0 14 8] ±i2*&*gfllfre>, *U (2-tfx-;l/fcf 

20 'j^-a-x^-u^) •pffla«nfc*-#>r5y^ 

oT, GSSStf 1 3 5 pm h o«±T-, flO»R 1 g S 
ft 0 C C A 2 5 m g^S©-Y >*^#6n5o 
[0 14 9] (*tt&|2) *-^>77<y^«^ (2 
0. Og, Monachl 20, lot485-73 
2, Carbotli), Ste7/I/3-/l/ (6 0. 0 

g) , spy (2-lfx-;l/tfU^y-3-7^;l/^^^ 
'JWh) (2. 5w t 6 0 g, 7^/1/^^^ 
Ulz-htl: 10%, Aldrich C hemic 

30 al C om p a n y?±) %4 0 0m 1 ©jHUxf-U> 
fcT-A-CAttfc, 

[0 15 0] ±E®S3B#«*#U hn>?|^ffi»f( 
SKModel #PT 1 0/35, Kinemat 
i cat) *ffifflLT»3»IB^«ft**. A-#>7 

•J (2-tfx-/Hf'jyy-3-7^;l/^^i";b- 

h) ©^tt7;i/3-;i/jgn? (l oo. 0g, 2. 5wt 

[0 15 1] JJffl8&fc©J5Wfe»Btt. No. 5fc-t 
40 7h Lfctf&TiS I 0#H£«l,ttttfc. ffl&tXV*? 

-omsmmmt 5 : 1 

[0 15 2] ^T*. 

fflLT8l#L*tfe>7-7<y i/mmz&M*>*2 2 0 
0gC^tav>rc. BtY*>T(c-e©itB»fWSJ4, 5 
ii« (Whatman # 5 4) fcftl/CSiiU » 1 
5 0 g©J&^*V7j<T-2!Hlift&Ufco 
[0 15 3] ±tSSSt«J;-pTl|X^«nfcffi^5 0 < C 

T?2o«iiiie*u *©a, tmmmnM&xfUM&en 
50 y i/- h) »s«nfc*"*— * 1 2 owmzntc 
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[0154] *frjj/-//i'/mffimiM//jM-yv 

5 y *X (fgp Q D^) It Z r A (Hexcem)S 
$(14. 20g, 6. 15wt%, OMG Amer 
i c a s Inc.), l 2 (iSa?.^) (9 5 

1. 8g) %*/Wf/7/l/EHMA/HEMA-TM I 
///MMA/EA (10 3 4. Og) fcfttaU ±12 

•tffto 

[0 1 5 5] 0. 5 L©^#5v'-t:/WC#-y£X;tf7X 
£-F3 9 0g, */l/£V7~;l//flffiSlIjl#W/l//<;- 10 
7'J5-y*X (i*fi*) 2 9 4. 9gRtf#>J (2-tT 
^-/l/tf<J^-3-7^;l/*£:7y b-F) temtix 
tti—t 1 2 0K^6. 1 6 g£?fc«Lft. 

[0 15 6] mimZ2 0 0 0 r pmT*9 Oftf^? D y 
7LT«ftl gmcQWMWmM (CCA) 2 5mg^ 

[0157] 77vtJ>*<»m-±zi<Jkxs i mmt 

[0 15 8] ilj^^m, 3w t %75>y ^^©fi 
#Jg«2 3 3 pmh o/cmT'&t), 7'J-7x-Xfi 20 
USttl 1. 7 4pmho/cm(5. 0%7'J-7x 
-X*£$£) T?fc»>, <«W5tt?**3 (Ho r i b 
a 9 1 0) tt 1 1 . 0 /imT'&oft. &?*£;*©## 
ttttl 3fim («85wt%) Rtfl. 5(im ($515 
wt%) T«*flPB=(W«/Wt-F**l/fc. 

[0 15 9] ±f^0MiJR^6, *U (2-tf^-;Hf 

•£5©K:3&*6H'?;!&-dT, fiSlfitf 1 3 5 pmh o«± 30 
lgSft!3CCA25m gMO-l' 

Hens. 

[0 160] QKMN3) *U <l-ir--/HJny 

7j<)g)S (1 9wt%7kig$l 0. Og, Mw = 1, 0 0 
0,000, Aldrich Chemical Co 
mpanytt) 5400m 1 ©£— 2;— icAft, 7»L 

■cvsaiH'*:/* 1 9 0 gfcftfraLTfliaos&jftsnfc 

ifi (20. Og, Monachl20, lot 48 5 40 
-732, Carbotti) Kft&DU, C CDM&®)*8i 

OA^K^enftX^U-^^jSiffi (Whatman 
#5) £^LT3iIS-<*T$l 0 0ml (DfcWziMB 

Lit. c«ot#, X5y-©*aaia«**te5i<aff 

V F n e-y/VtfStCfc ft. 

[0161] ^©tg, &atticaj??«a9ft*5 or 
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FV-2-5>*?-;]/7S/x?-/]/*$r*yi/— f) ftig 

[0 16 2] VVl//fli^fflS8J///w<-7y 
5 >y *X GSjofrS) «, Z r •M l -fe A (H e x c e m) 
$$(14. 20g, 6. 15wt%. OMG Ame 
ricas I n c. ) , t\//<— 1 2 (9 5 

1. 8g) **;l/3Bry/^EHMA/HEMA-TMI 
///MMA/EA (1 0 3 4. 0 g) fc faint. ±12 

LT® 3 0 ftfflWSh-S 
•Sft. 0. 5 L©-f#5$Hz/H«:!j<y*X:*f5Xfc:-F 
3 9 0 g, *;1/#/vW/«ffllWai/y'/W<-7 , y 5 
>y ^X (AA«) 2 9 4. 9 gRtfsK'J (2 - If 

eysJv-a-T^/M^yu- h) jumstitti- 

1 2 0«»5. 1 4 g^aUc. ±EffljS«S%2 
000 r pm-p9 0»H5U>yUT»Bl gSftUtt 
ffiW&HCCA) 2 5mg3*©7-7-y*-fV*£1f 

ft. 

[0 16 3] 7?9*>r>*0tt?**S&tF£ftfttt 
±B*i£fcJ::>TittEL;fc. 

[0164] S!l£©££, 3wt%?77 >*©£ 
Slfitt, 1 67 pmho/craf$0, 7'J-7x-X* 
et3?JS{i, 7. 1 lpmho/cm (4. 3%7D-7 
x-X©SS) (Ho r i 

b a 9 1 0) !i, 5. 2 9 1 (iraT'feof:, i&PAtS 
©##tt«l. 3/im (ht- ©&4 0tt«%) Rtf 
8. 5/im (Ft-©®6 0ftffl%) ^Wt-F«i 

Lfto c© Ft-^fijffl-rnff. 500 v omm.> u 

7XT* 1 . 2 9©E»^ttifcTWa**SlWJ*Mltf 

[0165] ±esiKtijR^&. #y ( 1 -tr^-;vtr 

n y 3 - 2 - i/* =f-)V7 S/ifW^i' U U- 
F) Tf»lSnfc*-*>^5'yf«»tt««©*1SSJg 
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:laims 



;Claim(s)] 

Claim 1] Liquid ink characterized by including a carrier liquid, an organosol, and the coloring agent by which surface 
xeatment was carried out by the polymer containing the unit guided from at least one nitrogen content polymerization 
lature monomer. 

[Claim 2] Said coloring agent is liquid ink according to claim 1 characterized by what is been the pigment by which 
surface treatment was carried out with surface coating or a surface chemical modification method. 
[Claim 3] Said carrier liquid is liquid ink according to claim 1 which consists of aliphatic hydrocarbon, an alicycle 
group hydrocarbon, aromatic hydrocarbon, the halogenated hydrocarbon solvent, silicone oils, and these mixture, and is 
characterized by what the Cowley butanol numeric value is less than 30. 

[Claim 4] Said liquid ink is liquid ink according to claim 1 characterized by what a charge director is further included 
for. 

[Claim 5] While said charge director is the metal salt which consisted of organic anions which are polyvalent metal ion 
and counter ion Said polyvalent metal ion Ba (II), calcium (II), Mn (II), Zn (II), Zr (IV), Cu (II), aluminum (III), Cr 
(III) and Fe (II), Fe (III), Sb (III), Bi (III), Co (II), La (III), Pb (II), Mg (II), Mo (III) and nickel (II), Ag (I), It is, or 
more [ it was chosen from the group which consists of Sr (II), Sn (IV), V (V), and Y (III) and Ti (IV) ] one. And said 
organic anion Liquid ink according to claim 4 characterized by what is been the sulfonate guided from one chosen from 
the carboxylate or aliphatic series sulfonic acid, and aromatic series sulfonic acid which are guided from any one of 
aliphatic carboxylic acid and aromatic carboxylic acid. 

[Claim 6] Said nitrogen is liquid ink according to claim 1 characterized by what is existed in the group chosen from the 
group which consists of an amide (amide), an amide (amido), amino, and an amine group. 

[Claim 7] Said nitrogen content polymerization nature monomer is liquid ink according to claim 1 characterized by 
what is been or more [ it was chosen from the group which consists of the methacrylate which has an aliphatic series 
amino radical or aery late, a nitrogen content heterocycle vinyl monomer, the annular amide monomer by which N-vinyl 
permutation was carried out, an acrylamide (meta) monomer, an ethylene monomer by which nitrogen radical content 
aromatic substitution was carried out, and a nitrogen content vinyl ether monomer ] one. 

[Claim 8] The methacrylate or acrylate which has said aliphatic series amino radical N and N-dimethylaminoethyl 
(meta) acrylate, N and N-diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (meta) acrylate, N, and N- 
hydroxyethylamino (meta) acrylate, N-benzyl-N-ethylamino (meta) acrylate, N, and N-dibenzyl aminoethyl (meta) 
acrylate (Meta) It is, or more [ it was chosen from the group which consists of N-octyl, N, and N-dihexyl aminoethyl 
(meta) acrylate ] one. And said nitrogen content heterocycle vinyl monomer N-vinyl imidazole, N-vinyl indazole, N- 
vinyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methy 1-5 -vinyl pyridine, 2-vinyl quinoline, 4-vinyl quinoline, 2- 
vinyl pyrazine, It is, or more [ it was chosen from the group which consists of 2-vinyl oxazole and 2-vinyl 
benzooxazole ] one. The aforementioned (meta) acrylamide monomer N-methylacrylamide, N-octyl acrylamide, N- 
phenyl meta-acrylamide, N-cyclohexyl acrylamide, N-phenylethyl acrylamide, N-p-methoxy-phenyl acrylamide, 
acrylamide, N, It is, or more [ it was chosen from the group which consists of N-dimethyl acrylamide, N, and N-dibutyl 
acrylamide, N-methyl and N-phenyl acrylamide ] one. Said annular amide monomer by which N-vinyl permutation was 
carried out N vinylpyrrolidone, N-BINIRUPI ** RIDON, It is, or more [ it was chosen from the group which consists 
of N-vinyl oxazolidone ] one. Said ethylene monomer by which nitrogen radical content aromatic substitution was 
carried out It is, or more [ it was chosen from the group which consists of dimethylamino styrene, diethylamino 
styrene, diethylamino methyl styrene, and dioctylamino styrene ] one. Said nitrogen content vinyl ether monomer 
Vinyl-N-ethyl-N-phenylamino ethyl ether, Vinyl-N-butyl-N-phenylamino ethyl ether, triethanolamine divinyl oxide, 
vinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino ether, vinyl-beta-morpholino ethyl ether, Liquid ink 
according to claim 7 characterized by what is been or more [ it was chosen from the group which consists of an N-vinyl 
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•ydroxyethyl benzamide and m-aminophenyl vinyl ether ] one. 

Claim 9] The weight average molecular weight of said polymer is liquid ink according to claim 1 characterized by 
vhat is been 50,000 to 150,000dalton. 

Claim 10] Said coloring agent is liquid ink according to claim 1 characterized by what is been a carbon black pigment. 

Claim 1 1] (a-1) The phase which dissolves the polymer containing the unit guided from at least one nitrogen content 
polymerization nature monomer in a solvent, and forms a polymer solution, The phase which distributes a color particle 
ti said polymer solution, and forms coloring agent dispersion liquid, (b-1) (c-1) The manufacture approach of the liquid 
ilk characterized by including the phase which forms the color particle which removed some solvent at least and was 
processed from said coloring agent dispersion liquid, and the phase of making a carrier liquid content organosol 
listributing said (d-1) processed coloring agent 

Claim 12] The nitrogen atom in said nitrogen content polymerization nature monomer is the manufacture approach of 
he liquid ink according to claim 1 1 characterized by what is existed in the group chosen from the group which consists 
>f an amide (amide), an amide (amido), amino, and an amine group. 

Claim 13] Said nitrogen content polymerization nature monomer is the manufacture approach of the liquid ink 
iccording to claim 1 1 characterized by what is been or more [ it was chosen from the group which consists of the 
nethacrylate which has an aliphatic series amino radical or acrylate, a nitrogen content heterocycle vinyl monomer, the 
innular amide monomer by which N-vinyl permutation was carried out, an acrylamide (meta) monomer, an ethylene 
nonomer by which nitrogen radical content aromatic substitution was carried out, and a nitrogen content vinyl ether 
nonomer ] one. 

Claim 14] The methacrylate or acrylate which has said aliphatic series amino radical N and N-dimethylaminoethyl 
meta) acrylate, N and N-diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (meta) acrylate, N, and N- 
lydroxyethylamino (meta) acrylate, N-benzyl-N-ethylamino (meta) acrylate, N, and N-dibenzyl aminoethyl (meta) 
icrylate (Meta) It is, or more [ it was chosen from the group which consists of N-octyl, N, and N-dihexyl aminoethyl 
meta) acrylate ] one. And said nitrogen content heterocycle vinyl monomer N-vinyl imidazole, N-vinyl indazole, N- 
anyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methyl-5-vinyl pyridine, 2-vinyl quinoline, 4-vinyl quinoline, 2- 
/inyl pyrazine, It is, or more [ it was chosen from the group which consists of 2-vinyl oxazole and 2-vinyl 
)enzooxazole ] one. The aforementioned (meta) acrylamide monomer N-methylacrylamide, N-octyl acrylamide, N- 
Dhenyl meta-acrylamide, N-cyclohexyl acrylamide, N-phenylethyl acrylamide, N-p-methoxy-phenyl acrylamide, 
icrylamide, N, It is, or more [ it was chosen from the group which consists of N-dimethyl acrylamide, N, and N-dibutyl 
icrylamide, N-methyl and N-phenyl acrylamide ] one. Said annular amide monomer by which N-vinyl permutation was 
;arried out N vinylpyrrolidone, N-BINIRUPI ** RIDON, It is, or more [ it was chosen from the group which consists 
}f N-vinyl oxazolidone ] one. Said ethylene monomer by which nitrogen radical content aromatic substitution was 
:arried out It is, or more [ it was chosen from the group which consists of dimethylamino styrene, diethylamino 
styrene, diethylamino methyl styrene, and dioctylamino styrene ] one. Said nitrogen content vinyl ether monomer 
Vmyl-N-ethyl-N-phenylamino ethyl ether, Vinyl-N-butyl-N-phenylamino ethyl ether, triethanolamine divinyl oxide, 
rinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino ether, vinyl-beta-morpholino ethyl ether, The manufacture 
approach of the liquid ink according to claim 13 characterized by what is been or more [ it was chosen from the group 
which consists of an N-vinyl hydroxyethyl benzamide and m-aminophenyl vinyl ether ] one. 

[Claim 15] The dispersion liquid obtained in the aforementioned (b-1) phase are the manufacture approach of the liquid 
ink according to claim 1 1 characterized by what a charge director is further included for. 
[Claim 16] The manufacture approach of the liquid ink according to claim 1 1 characterized by what the Cowley 
butanol numeric value of the solvent in the aforementioned (a-1) phase is 30 or more. 

[Claim 17] The manufacture approach of the liquid ink according to claim 1 1 characterized by what the Cowley 
butanol numeric value of the carrier liquid in the aforementioned (d-1) phase is less than 30. 
[Claim 18] Said coloring agent is the manufacture approach of the liquid ink according to claim 1 1 characterized by 
what is been a carbon black pigment. 

[Claim 19] (a-2) The phase which dissolves the polymer containing the unit guided from at least one nitrogen content 
polymerization nature monomer in a solvent, and forms a polymer solution, The phase which distributes a color particle 
in said polymer solution, and forms coloring agent dispersion liquid, (b-2) (c-2) The manufacture approach of the liquid 
ink characterized by including the phase of carrying out the sediment of the color particle processed from said coloring 
agent dispersion liquid, and the phase of making a carrier liquid content organosol distributing said (d-2) processed 
color particle. 

[Claim 20] Said nitrogen is the manufacture approach of the liquid ink according to claim 19 characterized by what is 
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existed in the group chosen from the group which consists of an amide (amide), an amide (amido), amino, and an 
unine group. 

Claim 21] Said nitrogen content polymerization nature monomer is the manufacture approach of the liquid ink 
iccording to claim 19 characterized by what is been or more [ it was chosen from the group which consists of the 
nethacrylate which has an aliphatic series amino radical or acrylate, a nitrogen content heterocycle vinyl monomer, the 
innular amide monomer by which N- vinyl permutation was carried out, an acrylamide (meta) monomer, an ethylene 
nonomer by which nitrogen radical content aromatic substitution was carried out, and a nitrogen content vinyl ether 
nonomer ] one. 

Claim 22] The methacrylate or acrylate which has said aliphatic series amino radical N and N-dimethylaminoethyl 
meta) acrylate, N and N-diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (meta) acrylate, N, and N- 
lydroxyethylamino (meta) acrylate, N-benzyl-N-ethylamino (meta) acrylate, N, and N-dibenzyl aminoethyl (meta) 
icrylate (Meta) It is, or more [ it was chosen from the group which consists of N-octyl, N, and N-dihexyl aminoethyl 
meta) acrylate ] one. And said nitrogen content heterocycle vinyl monomer N-vinyl imidazole, N-vinyl indazole, N- 
/inyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methyl-5-vinyl pyridine, 2-vinyl quinoline, 4-vinyl quinoline, 2- 
/inyl pyrazine, It is, or more [ it was chosen from the group which consists of 2-vinyl oxazole and 2-vinyl 
)enzooxazole ] one. The aforementioned (meta) acrylamide monomer N-methylacrylamide, N-octyl acrylamide, N- 
Dhenyl meta-acrylamide, N-cyclohexyl acrylamide, N-phenylethyl acrylamide, N-p-methoxy-phenyl acrylamide, 
icrylamide, N, It is, or more [ it was chosen from the group which consists of N-dimethyl acrylamide, N, and N-dibutyl 
icrylamide, N-methyl and N-phenyl acrylamide ] one. Said annular amide monomer by which N-vinyl permutation was 
carried out N vinylpyrrolidone, N-BINIRUPI ** RIDON, It is, or more [ it was chosen from the group which consists 
}f N-vinyl oxazolidone ] one. Said ethylene monomer by which nitrogen radical content aromatic substitution was 
:arried out It is, or more [ it was chosen from the group which consists of dimethylamino styrene, diethylamino 
styrene, diethylamino methyl styrene, and dioctylamino styrene ] one. Said nitrogen content vinyl ether monomer 
Vinyl-N-ethyl-N-phenylamino ethyl ether, Vinyl-N-butyl-N-phenylamino ethyl ether, triethanolamine divinyl oxide, 
/inyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino ether, vinyl-beta-morpholino ethyl ether, The manufacture 
ipproach of the liquid ink according to claim 21 characterized by what is been or more [ it was chosen from the group 
which consists of an N-vinyl hydroxyethyl benzamide and m-aminophenyl vinyl ether ] one. 

[ Claim 23] The dispersion liquid obtained in the aforementioned (b-2) phase are the manufacture approach of the liquid 
ink according to claim 19 characterized by what a charge director is further included for. 
[Claim 24] The manufacture approach of the liquid ink according to claim 19 characterized by what the Cowley 
Dutanol numeric value of the solvent in the aforementioned (a-2) phase is 30 or more. 

[Claim 25] The manufacture approach of the liquid ink according to claim 19 characterized by what the Cowley 
butanol numeric value of the carrier liquid in the aforementioned (d-2) phase is less than 30. 

[Claim 26] The manufacture approach of the liquid ink according to claim 19 characterized by what said coloring agent 
is a carbon black pigment. 



[Translation done.] 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 

;oooi] 

Tield of the Invention] This invention relates to the liquid ink containing the color particle by which surface treatment 
was carried out by the polymer containing the unit guided from at least one nitrogen content polymerization nature 
nonomer, and its manufacture approach. In a detail, more An ink imprint process, an IONO graph, an electrograph, It 
s related with the liquid ink which has the charge organization potency force which was used for all image formation 
processes including electrophotography color printing and a PURUFINGU process, and has been improved, the 
conductivity variability which decreased, and the improved distributed stability, and its manufacture approach. 
X)002] 

Inscription of the Prior Art] Liquid ink is widely used by image formation and presswork, such as offset, bubble jet 
^trademark), an ink jet, sculpture intaglio printing (intaglio), rotogravure printing (rotogravure), electrography, and 
electrophotography printing. Though the last ink constituent carries out difference of this liquid ink substantially, the 
pigment dispersion liquid for liquid ink are mostly the same at each process. For example, the stability of the pigment 
dispersion liquid which are not used under shear strain conditions and high-tension electric field must be independently 
iaken into consideration importantly for the final application of liquid ink. 

[0003] Thus, research which an ink presentation can be constituted more freely, and the effectiveness of presswork is 
raised using this, and reduces the amount of trash by development of the pigment dispersion liquid by which stability 
has been improved is done continuously. 

[0004] In addition, liquid ink says the liquid toner or developer in the electrophotography field containing equipments, 
such as a photocopy machine, a laser beam printer, and facsimile. 

[0005] An electrophotography process includes the phase which forms the static electricity-image latent image on the 
electrified photo conductor, the phase of contacting liquid development liquid in a photo conductor, and developing an 
image, and the phase which imprints an image on a television object at the last by irradiating light and exposing the 
photo conductor generally charged along the direction of an image pattern. The last imprint phase is formed directly or 
in un-indirect through a medium transport member. Generally in response to heat and/or a pressure, melting of the 
developed image is eternally carried out to a television object. 

[0006] A liquid toner contains the insulating liquid which carries out the role of the carrier for dispersion liquid of a 
charged particle known as a toner particle which generally consists of a coloring agent (for example, a pigment or a 
color) and a polymer binder. A charge director may contain the liquid development liquid component added in order to 
adjust the polarity of the charge on a toner particle, and magnitude. 

[0007] A liquid toner is divided into two kinds. For convenience, since it is divided into a usual liquid toner and an 
organosol toner and an organosol toner is [ among these ] excellent in stability, this is more desirable in the 
electrophotography field. 

[0008] The stable organosol contains the colloidal particle (diameter: 0.1-1 micrometer) of a polymer binder. Generally 
the above-mentioned particle is compounded by the nonaqueous solubility distribution polymerization with a low 
dielectric hydrocarbon solvent. He was fastidious, and an organosol particle is adsorbed physically or is stable in three 
dimensions, without condensing for the activity of a soluble polymer by which the graft was carried out chemically. 
The most general nonaqueous solubility distribution polymerization method is a free radical polymerization which 
carries out one or more [ of the ethylene partial saturation monomers (for example, an acrylic acid or a methacryiic-acid 
monomer) dissolved in a hydrocarbon medium ] at the time of the polymerization under existence of a prior shaping 
amphiphilic polymer. A prior shaping amphiphilic polymer is a stabilizer and this consists of two peculiar units. The 
1st unit is intrinsically insoluble to a hydrocarbon medium, and the 2nd unit is freely dissolved in a hydrocarbon 
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nedium. 

0009] If a monomer converts little by little and reaches critical molecular weight by implementation of the 
)olymerization reaction for manufacturing an organosol particle, it will separate into a precipitate gestalt from a 
;olution across the limitation of the solubility, and a polymer will form a "core" particle. A core is adsorbed, or the 
imphiphilic polymer forms covalent bond, and by this, a core grows and forms a discrete particle. A particle grows and 
continues until a monomer is lost, and it enables it to stabilize the amphiphilic polymer "shell" to which the core 
idhered in three dimensions, without a growth core particle condensing. Thus, as for the formed nonaqueous solubility 
colloidal dispersion liquid (organosol), a number average diameter contains the core / shell polymer particle of 0.1-0.5- 
nicrometer range. 

0010] Then, the above-mentioned organosol can carry out simple installation of a coloring agent pigment and the 
charge director, or can mix them, and can make a liquid toner by passing through the processing process by the well- 
cnown mixed means effective for contracting particle magnitude by the reduction process or the technical field 
concerned of high shear homogenization, ball milling, ****** milling, high energy bead (sand) milling, or other 
article magnitude at the time of dispersion-liquid formation. 

001 1] If mechanical energy is added to dispersion liquid at the time of milling, pigment floe will be made to a primary 
)article (diameter of 0.05- 1 .0 micrometers), the role which grinds an organosol to a fragment so that it can adhere to 
he pigment front face formed newly is carried out, and it is made for the pigment particle stabilized in three 
limensions not to condense. 

0012] The electrified nonaqueous solubility pigment dispersion liquid stabilized in three dimensions as a result 
ncluding the particle which has the number average diameter of 0.1-2.0 micrometers are obtained, and a number 
iverage or the weighted mean particle diameter of a toner particle is 0.1-0.5 micrometers in these dispersion liquid. 
ITius, the dispersion liquid stabilized in three dimensions are suitable for the high resolution print. 
0013] Electrification of liquid ink changes dramatically with pigments. The so-called "charge modifier" and the charge 
lirector known are required to adjust an ink conductivity value to an allowed value, and these contents completely 
:hange with coloring agent pigments, and are designed by the well-known charge director design principle in ink. The 
nk containing the coloring agent pigment which is different from each other acts so that it may differ dramatically 
inder the printing conditions of making it expose by high electric field etc. The change based on the electrification 
property that a coloring agent pigment is different from each other is not desirable. Moreover, although it must be 
:areful about the lot-to-lot variable of a coloring agent pigment, it is because the lot-to-lot variable of a coloring agent 
Digment causes change which is not desirable in the property of ink. Therefore, it is desirable to have ink which has 
conductivity and electrical characteristics regardless of the type or lot of a coloring agent pigment. 
0014] Moreover, if black ink with a charge director's small content is especially used with the present ink constituent, 
nk with few charge director contents and the printed optical density can be reduced, and the trouble (trouble widely 
recognized to be a side effect with the image formation process) of exaggerated tones, such as tailing, wash-off, and 
sludging, can be reduced. The efforts for for manufacturing efforts, i.e., ink excellent in conductivity, raising the charge 
organization potency force of ink for effective image formation, even if it reduces a charge director content do not have 
effectiveness in raising the charge organization potency force, or cause the result which is not desirable as for high free 
ohase conductivity etc. This is defined by the section under toner conductivity and is a well-known property in the 
iquid electrophotography field. 

0015] The useful charge director of recent years most has the solubility property restricted with the low dielectric 
constant solvent suitable for electrophotography liquid ink. Consequently, a charge director condenses, as it distributed 
onder the binder of the particle distributed from the liquid, or liquid ink. There is almost no direct physical contact or 
iirect interaction between a coloring agent pigment and a charge director as a result, and an ink imprint is performed in 
inefficient under the imprint process promoted in static electricity. 

[0016] The technique for improving the distributed stability and the charge property of liquid ink is indicated by the 
following reference. 

[001 7] The liquid ink containing the block copolymer which has the 1st block which contains the distributed pigment, 

and a nitrogen content aromatic series vinyl compound and a non-nitrogen aromatic series vinyl compound in the 

United States patent official report No. 4,665,01 1, and the 2nd block containing polymerization nature C4-C6 diene is 

indicated. It is reported that these liquid ink has the outstanding distributed stability and charge stability. 

[00 1 8] According to the United States patent official report No. 5,009,980, the thermoplastic binder of an electrification 

adjuvant is made to distribute substantially insolubility or the aromatic series nitrogen content compound which is not 

mixed on a nonpolar liquid carrier, and the liquid ink which has the improved image quality is formed. 

[0019] According to the United States patent official report No. 4,061,582, poly vinyl acetate is used as a binder and 
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oating is carried out to the front face of a coloring agent pigment particle. The stable liquid ink which has oleophilic 
by which the processed pigment particle has improved through the minimum milling process ] is produced. 
0020] 

Problem(s) to be Solved by the Invention] However, it is not indicated by the above-mentioned reference especially 
bout the content which uses a nitrogen content polymer for the coloring agent pigment by which surface treatment was 
arried out. 

0021] Therefore, even if electrification nature of the object [ 1st ] of this invention improves and it uses a small 

mount of charge accommodation additive by including the coloring agent by which surface treatment was carried out 

>y the nitrogen content polymer, it is to offer liquid ink excellent in the conductivity property. 

0022] Moreover, the 2nd object of this invention is to offer the manufacture approach of the above-mentioned liquid 

nk. 

0023] 

Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 1st viewpoint of this 
nvention, the liquid ink characterized by including the coloring agent by which surface treatment was carried out by 
he carrier liquid, the organosol, and the polymer containing the unit guided from at least one nitrogen content 
)olymerization nature monomer is offered. 

0024] Moreover, in order to solve the above-mentioned technical problem, it sets in the 2nd viewpoint of this 
nvention. The phase which dissolves the polymer containing the unit guided from at least one nitrogen content 
)olymerization nature monomer in a solvent, and forms a polymer solution, (a-1) The phase which distributes a color 
>article in the above-mentioned polymer solution, and forms coloring agent dispersion liquid, (b-1) (c-1) The 
nanufacture approach of the liquid ink characterized by including the phase which forms the color particle which 
emoved some solvent at least and was processed from the above-mentioned coloring agent dispersion liquid, and the 
)hase of making a carrier liquid content organosol distributing the coloring agent by which processing was carried out 
above-mentioned (d-1) ] is offered. 

0025] Moreover, in order to solve the above-mentioned technical problem, it sets in the 2nd viewpoint of this 
nvention. The phase which dissolves the polymer containing the unit guided from at least one nitrogen content 
polymerization nature monomer in a solvent, and forms a polymer solution, (a-2) The phase which distributes a color 
particle in the above-mentioned polymer solution, and forms coloring agent dispersion liquid, (b-2) (c-2) The 
nanufacture approach of the liquid ink characterized by including the phase of carrying out the sediment of the color 
particle processed from the above-mentioned coloring agent dispersion liquid, and the phase of making a carrier liquid 
content organosol distributing the color particle by which processing was carried out [ above-mentioned (d-2) ] is 
offered. 

0026] Moreover, as for the nitrogen of the above-mentioned nitrogen content polymerization nature monomer, in the 
ibove-mentioned liquid ink and this manufacture approach, it is desirable to exist in the group chosen from the group 
which consists of an amide (amide), an amide (amido), amino, and an amine group. 

,'0027] And as for the above-mentioned nitrogen content polymerization nature monomer, it is desirable that it is, or 
nore [ it was chosen from the group which consists of the methacrylate which has an aliphatic series amino radical or 
acrylate, a nitrogen content heterocycle vinyl monomer, the annular amide monomer by which N-vinyl permutation 
was carried out, an ethylene monomer by which nitrogen radical content aromatic substitution was carried out, and a 
litrogen content vinyl ether monomer ] one. 

[0028] At this time, the methacrylate or acrylate which has the above-mentioned aliphatic series amino radical N and 
N-dimethylaminoethyl (meta) acrylate, N and N-diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (meta) 
acrylate, N, and N-hydroxyethylamino (meta) acrylate, N-benzyl-N-ethylamino (meta) acrylate, N, and N-dibenzyl 
aminoethyl (meta) acrylate (Meta) It is, or more [ it was chosen from the group which consists of N-octyl, N, and N- 
dihexyl aminoethyl (meta) acrylate ] one. And the above-mentioned nitrogen content heterocycle vinyl monomer N- 
vinyl imidazole, N-vinyl indazole, N-vinyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methy 1-5 -vinyl pyridine, 2- 
vinyl quinoline, 4-vinyl quinoline, 2-vinyl pyrazine, The annular amide monomer by which is or more [ it was chosen 
from the group which consists of 2-vinyl oxazole and 2-vinyl benzooxazole ] one, and N-vinyl permutation was carried 
out [ above-mentioned ] The ethylene monomer by which is or more [ it was chosen from the group which consists of 
N vinylpyrrolidone, N-BINIRUPI ** RIDON, and N-vinyl oxazolidone ] one, and nitrogen radical content aromatic 
substitution was carried out [ above-mentioned ] Dimethylamino styrene, diethylamino styrene, It is, or more [ it was 
chosen from the group which consists of diethylamino methyl styrene and dioctylamino styrene ] one. The above- 
mentioned nitrogen content vinyl ether monomer Vinyl-N-ethyl-N-phenylamino ethyl ether, vinyl-N-butyl-N- 
phenylamino ethyl ether, triethanolamine divinyl oxide, vinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino 
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ither, It is, or more [ it was chosen from the group which consists of vinyl-beta-morpholino ethyl ether, an N-vinyl 
lydroxyethyl benzamide, and m-aminophenyl vinyl ether ] one. 

0029] The dispersion liquid obtained from the above (b-1) and (b-2) a phase contain a charge director further. The 
ibove-mentioned charge director is the metal salt which consisted of organic anions which are polyvalent metal ion and 
counter ion. The above-mentioned polyvalent metal ion Ba (II), calcium (II), Mn (II), Zn (II), Zr (IV), Cu (II), 
duminum (III), Cr (III), Fe (II), Fe (III), Sb (III), Bi (III), Co (II), La (III), Pb (II), Mg (II), Mo (IH) and nickel (II), Ag 
I), It is, or more [ it was chosen from the group which consists of Sr (II), Sn (IV), V (V), and Y (III) and Ti (IV) ] one. 
rhe above-mentioned organic anion It is, or more [ it was chosen from the group which consists of a sulfonate guided 
Torn the carboxylate or aliphatic series sulfonic acid, and aromatic series sulfonic acid which are guided from any one 
)f aliphatic carboxylic acid and aromatic carboxylic acid ] one. 

0030] The above (a-1) and (a-2) the Cowley butanol numeric value of the solvent in a phase are 150 30 especially or 
nore 30 or more, and it is desirable that the Cowley butanol numeric value of the above (d-1) and (d-2) the carrier 
iquid in a phase is 20 to especially less than 30 less than 30. 

0031] Moreover, as for especially the above-mentioned coloring agent, in liquid ink, it is desirable that it is a carbon 

Mack pigment. 

;0032] 

Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a detail. 

0033] (Gestalt of the 1st operation) the surface treatment process of the coloring agent concerning this operation 
gestalt consists of phases of as a result drying an object, after coating a pigment front face, and namely, nitrogen 
:ontent polymer sediment - forming - carrying out the sediment (it is coating about sediment) of the nitrogen content 
polymer especially under existence of a pigment or processing a coloring agent pigment with a nitrogen content 
polymer solution, a coloring agent and. 

[0034] If the coloring agent pigment by which surface treatment was carried out is used, even if electrification extent 
improves further and uses a small amount of charge accommodation additive, the liquid ink which has a permissible 
:onductivity value, and the pigment with which the effect of variables, such as a lot and a manufacturer, was reduced in 
the electrification property will be obtained. 

[0035] The liquid ink constituent concerning this operation gestalt contains a carrier liquid, a coloring agent pigment, 
and an organosol. A coloring agent (especially pigment) is distributed by the mixture of a carrier liquid in this liquid 
ink constituent. 

[0036] A film is formed promptly, without condensing and sedimenting (there being a quick self-process capability), 
and the ink constituent concerning this operation gestalt is especially useful at the xerography, IONO graph, or static 
electricity-image formation and other usual presswork. 

[0037] As for a carrier fluid, in the above-mentioned ink constituent, it is desirable that it is chosen among well-known 
Various matter by the technical field concerned, and especially the Cowley butanol (KB) numeric value uses less than 
(less than [ Especially / 20 or more ] 30) 30 thing. When KB numeric value of a carrier fluid separates from the above- 
mentioned range, since a graft stabilizer separates from the field which can be dissolved selectively, the role of a 
stabilizer cannot be played, an ink particle is not formed normally but the dispersibility and stability of an ink particle 
worsen, it is not desirable. 

[0038] KB numeric value - the ASTM testing method - although measured by Dl 133-54T, this measuring method 
measures the addition tolerance of the hydrocarbon diluent in the 1 -butanol solution of the Cowley numeric value of a 
standard solution. KB numeric value is expressed with the volume (ml) of a 25 degrees C [ which is added to 20g of 
standard Cowley 1 -butanol solutions, and can obtain predetermined turbidity ] solvent. 

[0039] As reference, although an examination value is shown about KB certified value, KB numeric value of toluene is 
105 and KB numeric value of the mixture which consists of heptane 75% and toluene 25% is 40. 
[0040] Generally the above-mentioned carrier liquid is oleophilic, is stabilized chemically and has insulation. "The 
liquid which has insulation" means the liquid which has a low dielectric constant and high electrical resistivity here. 
Dielectric constants are 1-5 five or less, and the dielectric constants of especially this insulating liquid are 1-3 more 
preferably. At this time, the electrical resistivity of a carrier liquid is more than 109-ohmcm, and is 1010-1016-ohmcm 
more than 1010-ohmcm especially preferably. 

[0041] There is no viscosity comparatively preferably, it is made for a charged particle to move at the time of 
development, and a carrier liquid can be suitably removed from the substrate with which volatility came out enough 
and the final image was formed. However, since a carrier liquid has non-volatile, it can minimize loss by a carrier 
liquid evaporating from a developer. Moreover, a carrier liquid must be inactive chemically to the matter used at a 
liquid electrophotography process or equipment especially a photo conductor, and its variant front face. 
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0042] As a concrete example of a carrier fluid, aliphatic hydrocarbon (n pentane, a hexane, heptane, etc.), alicycle 
;roup hydrocarbons (a cyclopentane, cyclohexane, etc.), aromatic hydrocarbon (benzine, toluene, xylene, etc.), the 
lalogenated hydrocarbon solvents (the chlorinated alkane, the fluorinated alkane, chlorofluorocarbon, etc.), silicone 
dls, and these mixture can be mentioned. Especially as a carrier fluid, it is desirable that they are branching mold 
■araffin solvent mixture, such as trade name Isopar G (Isopar G), Isopar H, Isopar K, Isopar L, Isopar M, and Isopar V 
Exxon Corporation), and it can mention aliphatic hydrocarbon solvent mixture, such as trade name NORUPA 12, 
40RUPA 13, and NORUPA 15 (Exxon Corporation), as most desirable carrier fluid. 

0043] A graft stabilizer carries out the role which a core part and a graft reaction are caused [ role ] and stabilizes an 
ok particle. 

0044] The constituent of a graft stabilizer is chosen so that the HIRUDE brand solubility variable of a graft stabilizer 
nay approach with the thing of a carrier fluid and may generally become a pair etc., and a stabilizer is dissolved in a 
carrier solvent and it is fully solvated. Especially as a graft stabilizer, less than 1/2 3.0Mpa(s), if the difference of a 
:arrier liquid comparison HIRUDE brand solubility variable is a 1.0 to less than 1/2 3.0Mpa(s) polymerization nature 
impound, all have it. [ usable ] Moreover, if the differences of the effective HIRUDE brand solubility variable of an 
ffective carrier liquid comparison stabilizer are especially less than 1/2 3.0Mpa(s) from 1.0 less than 1/2 3.0MPa(s), as 
or a 1/2 or more 3.0MPa(s) polymerization nature compound, the difference of a carrier fluid comparison HIRUDE 
>rand solubility variable will be used at the time of formation of a copolymer graft stabilizer. 
0045] As for the absolute value difference of the HIRUDE brand solubility variable between a graft stabilizer (shell) 
tnd a carrier liquid, it is desirable that it is especially 1/2 2.6 MPas from 2.0. 

0046] As a nonrestrictive example of a usefUl polymerization nature monomer, at the time of formation of a graft 
itabilizer 3, 3, 5-trimethyl cyclohexyl methacrylate, hexyl acrylate, 2-ethylhexyl acrylate, decyl acrylate, dodecyl 
lauryl) acrylate, octadecyl (stearyl) acrylate, BIHENIRU acrylate, Hexyl methacrylate, 2-ethylhexyl (methacrylate), 
The indispensable condition of the C6-C30 acrylic acid containing DESHIRU methacrylate, dodecyl (lauryl) 
nethacrylate, octadecyl (stearyl) methacrylate, isobornyl acrylate, and isobornyl methacrylate, methacrylic ester, and 
he above-mentioned solubility variable There are other acrylate and methacrylate to satisfy. 

0047] It is chemically combined with the resin core (that is, the graft is carried out to the core), or a core is adsorbed 
md a graft stabilizer remains to the indispensable field of a resin core. Many reactions by which well-known was 
carried out to this contractor of the technical field concerned are effective for carrying out the graft of the soluble 
)olymer stabilizer to an organosol core at the time of a free radical polymerization. 

0048] Hydroxy ** in which the general graph TINGU approach has a partial saturation nature end group with run 
3AMUGU rafting of a polyfunctional free radical, the ring opening polymerization of the cyclic ether, ester, an amide, 
Dr acetal, and an epoxidation reaction includes the reaction, an esterification reaction (that is, glycidyl methacrylate 
•eacts with a meta-grill acid, and advances the ester reaction under the Miyoshi amine catalyst) and a condensation 
•eaction, or polymerization reaction of an amino chain migration agent. 

0049] As for a graft stabilizer, it is desirable that number average molecular weight is 50,000- l,000,000dalton (Da), 
md it is 100,000-300,000Da most preferably 100,000 to 500,000 Da. Since a graft stabilizer separates from the field 
which can be dissolved selectively, and cannot perform the role of a stabilizer, an ink particle is not formed normally 
}ut the dispersibility and stability of an ink particle worsen when the number average molecular weight of a graft 
stabilizer separates from said range, it is not desirable. 

X)050] Moreover, the polydispersity of a graft stabilizer affects image formation and the imprint engine performance of 
i liquid toner. As for especially the polydispersity (ratio of the weight average molecular weight to number average 
nolecular weight) of a graft stabilizer, generally, it is [ 15 or less / two to less than five ] more preferably desirable 1- 
15, and that it is 2-2.5 most preferably. 

[005 1] graph TINGU which forms a graph TINGU site - law introduces a hydroxy group into a graft stabilizer at the 
time of a free radical polymerization, and makes all or a part of these hydroxy groups react in a consecutive non-free 
radical reaction phase under ethylene partial saturation nature aliphatic series isocyanate (example: meta-isopropyl 
dimethylbenzyl isocyanate [TMI]) or 2-SHIANATO ethyl methacrylate [IEM], and a catalyst And covalent bond of the 
graft stabilizer is carried out to the early insoluble acrylic-acid (j) polymer core through the reaction between the partial 
saturation vinyl group of a graph TINGU site, and an ethylene partial saturation core monomer (example: vinyl ester 
especially a with a carbon number of less than seven acrylic acid and methacrylic ester or vinyl acetate, vinyl system 
aromatic compounds, such as styrene, acrylic nitril, n-vinyl pyrrolidone, and vinyl chloride and vinylidene chloride) all 
over the consecutive free radical polymerization phase. 

[0052] When making an early insoluble core particle carry out graph TINGU of the prior shaping polymer stabilizer, 
other effective approaches are already well-known to this contractor of the technique concerned. For example, other 
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jraph TINGU protocols are indicated by the reference of the Barrett dispersion-liquid polymerization (KE.J.Barrett, 
id., John Wiley: New York, 1975, section 3.7-3.8, pp 79-106) in an organic medium. An approach especially useful 
ilthough graph TINGU of the polymer stabilizer is carried out at a core is using a support group. 
[0053] The above-mentioned support group offers the share ring of the core section of a particle, and the dissolution 
:omponent of a solid stabilizer. 

[0054] As a monomer including the above-mentioned support group An alkenyl azlactone comonomer, 2-hydroxyethyl 
nethacrylate, 3-hydroxypropyl methacrylate and 2-hydroxyethyl acrylate, a pentaerythritol thoria chestnut rate, 4- 
iydroxy butyl vinyl ether, The 2-alkenyl -4 which has the addition product and the following structure expression 
between partial saturation nature nucleophilicity objects including hydroxy , amino or mercaptan groups, such as 9- 
DCtadecene-l-oar, cinnamyl alcohol, allyl mercaptan, and meta-allylamine, Azlactones, such as 4-dialkyl azlactone, are 
suitable. 
[0055] 



[0056] the inside of the above-mentioned formula, and Rl - the alkyl group of H or C1-C5 - desirable ~ the alkyl 
group of CI - it is - R2 and R3 - the low-grade alkyl group of each C1-C8 - it is the low-grade alkyl group of C1-C4 
preferably. 

[0057] A graph TINGU mechanism is ethylene partial saturation nature isocyanate (example: carried out to the hydroxy 
group which introduced dimethyl-m-isopropanal ** nil benzyl isocyanate (American Cyanamid) into the graft stabilizer 
precursor (namely, hydroxyethyl methacrylate) before by carrying out graph TINGU.) most preferably. 
[0058] A core polymer is performed by INSAICHU by the copolymerization reaction with a stabilizer monomer, 
forming the ink constituent which the constituent of an insoluble resin core is adjusted preferentially, expresses glass 
transition temperature (Tg) with a low resin core, and contains resin as a principal component - the temperature more 
than the glass Tg of a core - it is adjusted so that a film may be preferably formed promptly at an elevated temperature 
from 23 degrees C or this (self-immobilization is made quickly). Quick self-immobilization is a fault at the time of 
printing (for example, contamination and an imprint imperfect at the time of trailing-edge trailing and high-speed 
printing are prevented beforehand.). Core Tg has desirable less than 23 degrees C, and less than 10 degrees C is less 
than - 1 0 degrees C most preferably. 

[0059] As a nonrestrictive example of the polymerization nature organic compound suitable for an organosol core 
Methyl acrylate, ethyl acrylate, butyl acrylate, methyl methacrylate, ethyl methacrylate, butyl methacrylate, N, and N- 
dimethylaminoethyl (meta) acrylate, N, and N-diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (Meta) 
Acrylate, M, N-hydroxyethyl aminoethyl (Meta) Acrylate, N-benzyl, N-ethylamino ethyl (Meta) Acrylate, N, and N- 
dibenzyl aminoethyl (meta) acrylate, N-octyl, N, and N-dihexyl aminoethyl (meta) acrylate, N-vinyl imidazole (N- 
vinylimidazole), (Meta) N-vinyl indazole, N-vinyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methyl-5-vinyl 
pyridine, 2-vinyl quinoline, 4-vinyl quinoline, 2-vinyl pyrazine, 2-vinyl oxazole, 2-vinyl benzooxazole, N 
vinylpyrrolidone and N-BINIRUPI ** RIDON, N-vinyl oxazolidone, N-methylacrylamide, N-octyl acrylamide, N- 
phenyl methacrylamide, N-cyclohexyl acrylamide, Acrylamides (meta), such as N-phenylethyl acrylamide, N-p- 
methoxy-phenyl acrylamide, acrylamide, N,N-dimethylacrylamide, N, and N-dibutyl acrylamide, N-methyl, and N- 
phenyl acrylamide PI ** lysine acrylate, morpholine acrylate, Dimethylamino styrene, diethylamino styrene, 
diethylamino methyl styrene, dioctylamino styrene, vinyl-N-phenylamino ethyl ether, vinyl-N-butyl-N-phenylamino 
ethyl ether, Triethanolamine divinyl oxide, vinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino ether, vinyl- 
beta-morpholino ethyl ether, N-vinyl hydroxyethyl benzamide, m-aminophenyl vinyl ether and other acrylate systems 
and methacrylate - there are monomers, such as methyl methacrylate, ethyl acrylate, and dimethylaminoethyl 
methacrylate, most preferably. 
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0060] Although other polymers are independent or it may be used with the above-mentioned matter, he is fastidious 
md there are a melamine and melamine-formaldehyde-resin 5 phenol-formaldehyde-resin, epoxy resin, polyester resin, 
ityrene and styrene / acrylic-acid copolymer, vinyl acetate and vinyl acetate / acrylic-acid copolymer, acrylic-acid and 
nethacrylic ester, cellulose acetate, and cellulose acetate-butyrate copolymer and a Pori (vinyl BUCHIRARU) 
copolymer as a concrete example of a polymer. 

0061] The optimal weight ratio of a resin core and stabilizer shell is 1:1 to 15:1, are 2:1-10:1 preferably, and are 4:1- 
>:1 most preferably. When a core / shell ratio separates from the above-mentioned range, the effectiveness which is not 
lesirable is acquired. For example, if a core / shell ratio exceeds 15, the graft stabilizer for making it stabilize in three 
iimensions, without an organosol condensing is inadequate. On the other hand, since the driving force of a 
>olymerization reaction is inadequate with [ a core / shell ratio ] one [ less than ], the copolymer solution with which 
mother particle phase which is not organosol dispersion liquid by which shell was stabilized was formed is formed. 
0062] The magnitude of the particle in an organosol does effect like a desiccation process and an imprint fault like the 
mage formation fault of liquid ink. Preferably, it is 0.05-5.0 micrometers, and the magnitude (dynamic light scattering 
s determined) of the primary particle of an organosol is 0.15-1 micrometer, and is 0.20-0.50 micrometers. 
0063] The liquid ink using the above-mentioned organosol contains the coloring agent contained in thermoplastic 
>rganosol resin. 

0064] If it is a coloring agent well-known at the technical field concerned as the above-mentioned coloring agent, all 
ire useful and matter, such as a color, a stain, and a pigment, is included. 

0065] The desirable coloring agent and desirable pigment which are introduced into polymer resin are useful to 
lsually having insolubility and refractoriness to a carrier liquid, and making a latent-image static electricity-image 
/isualize, and effective for it. As a nonrestrictive example of such a coloring agent, a copper phthalocyanine blue (C. 
.Pigment Blue 15:1, 15:2, 15:3 and 15:4), Mono-ant RIDOI yellow (C. I.Pigment yellow 1, 3, 65, 73, and 74), 
flARIRIDO yellow (C. I.Pigment yellow 12, 13, 14, 17, and 83), AUyl compound amide (Hansa) yellow (C. I.Pigment 
/ellow 10, 97,105, and 1 1 1), Azo red (C. I.Pigment Red 3, 17, 22, 23 and 38, 48:1, 48:2, 52:1, 81 and 179), The 
^uinacridone Magenta (C. I.Pigment Red 122,202 and 209), There are black pigments, such as differential-ized carbon 
;Cabot Monarch 120, Cabot Regal 300R, Cabot Regal 350R, Vulcan X72), etc. 

0066] By the toner particle, the optimal weight ratios of resin and a coloring agent are 1 : 1-20:1, are 3:1-10:1 
preferably, and are 5:1-8:1 most preferably. Generally the content of the total distributed matter in a carrier fluid is 0.5 - 
70 % of the weight on the basis of the total liquid development liquid constituent, is 1 - 25 % of the weight preferably, 
ind is 2 - 12 % of the weight most preferably. 

;0067] If surface treatment of the coloring agent pigment is carried out using a nitrogen content polymer or a 
copolymer, it makes the charge organization potency force improve, and can reduce electrification change. 
0068] As a nitrogen content polymer or a copolymer, N and N-dimethylaminoethyl (meta) acrylate, N and N- 
iiethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (Meta) Acrylate, N, and N-hydroxyethylamino (Meta) (Meta) 
Aliphatic series amino radicals, such as acrylate, N-benzyl-N-ethylamino (meta) acrylate, N, and N-dibenzyl 
iminoethyl (meta) acrylate, N-octyl, N, and N-dihexyl aminoethyl (meta) acrylate Have. An acrylate system, N-vinyl 
imidazole and N-vinyl indazole, N-vinyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methyl-5-vinyl pyridine, 2- 
rinyl quinoline, 4-vinyl quinoline, (Meta) Nitrogen content heterocycle vinyl monomers, such as 2-vinyl pyrazine, 2- 
rinyl oxazole, and 2-vinyl benzooxazole, The annular amide monomer;N-methylacrylamide by which N-vinyl 
permutation was carried out, such as N vinylpyrrolidone, N-BINIRUPI ** RIDON, and N-vinyl oxazolidone, N-octyl 
acrylamide, N-phenyl methacrylamide, N-cyclohexyl acrylamide, N-phenylethyl acrylamide, N-p-methoxy-phenyl 
acrylamide, acrylamide, N,N-dimethylacrylamide, N, and N-dibutyl acrylamide, N-methyl, N-phenyl acrylamide, PI ** 
lysine acrylate, Morpholine acrylate etc. Acrylate; (Meta) The ethylene monomer containing nitrogen radicals, such as 
dimethylamino styrene, diethylamino styrene, diethylamino methyl styrene, and dioctylamino styrene, by which 
aromatic substitution was carried out; Vinyl-N-ethyl-N-phenylamino ethyl ether, Vinyl-N-butyl-N-phenylamino ethyl 
sther, triethanolamine divinyl oxide, vinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino ether, vinyl-beta- 
morpholino ethyl ether, The nitrogen content polymerization nature organic compound chosen from the group which 
consists of nitrogen content vinyl ether monomers, such as N-vinyl hydroxy ethyl benzamide and m-aminophenyl vinyl 
sther, can be mentioned. 

[0069] The above-mentioned polymer must contain at least 1%, at least 2%, at least 5%, at least 8%, at least 10%, or at 
least 15% of nitrogen content polymerization nature organic compound as mol criteria of a polymerization unit by the 
polymer containing a nitrogen atom. As for a nitrogen atom, it is desirable that they are a part of an amide (amide), 
amide (amido), amino, or amine radical, and it is not desirable that they are a part of nitroglycerine or cyano 
substituent. 
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X)070] Surface treatment of a coloring agent pigment can be carried out by the general approach well-known as a 
;urface treatment method of a particle by the technical field concerned. As a nonrestrictive example of such a surface- 
Dreparation approach, there are the milling or the kneading method, ion penetration method, and flash plate approach of 
i pigment under solution coating and the drying method, a powder coating method, the approach of carrying out 
>ediment on a pigment front face, a nitrogen content polymer, or copolymer existence. 

0071] Especially a solution coating method is performed when the Cowley butanol numeric value dissolves a nitrogen 
content polymer or a copolymer in the polar solvent of 30-150 30 or more. As an example of the solvent for a nitrogen 
content polymer or copolymers, there are a tetrahydrofuran, an acetone, a methyl ethyl ketone, alcohol, water, a 
methanol, etc. And a coloring agent pigment is added and it is distributed by other well-known means effective in 
reduction of the particle magnitude in dispersion liquid in high shear mixing, high shear homogenization, ball milling, 
****** i^ui^ energy bead (sand) milling, or the technical field concerned. If mechanical energy is added to 
dispersion liquid at the time of milling, coloring agent pigment floe can be ground in smaller particle magnitude. 
L "0072] Then, the coloring agent pigment particle processed by removing a solvent from coloring agent pigment 
dispersion liquid by the well-known drying method in the technical fields concerned, such as oven, vacuum oven, 
evaporation, distillation, a spray drying machine, a microwave oven, and an infrared evaporation system, is formed. 
[0073] After the Cowley butanol numeric value dissolves a nitrogen content polymer or a copolymer with the polar 
solvent of 30-150 30 or more, especially the approach of carrying out sediment on a pigment front face adds a coloring 
igent pigment, and other well-known means effective for reduction of the particle magnitude in dispersion liquid 
distribute this in high shear mixing, high shear homogenization, ball milling, ****** milling, high energy bead (sand) 
milling, or the technical field concerned. And a non-solvent is added and the front face of a coloring agent pigment is 
coated with sediment of a nitrogen content polymer or a copolymer. 

[0074] All can be used for a non-solvent if a nitrogen content polymer is the liquid seldom dissolved. A non-solvent is 
chosen by a polar solvent and a nitrogen content polymer, or the copolymer. 

[0075] A flash plate approach is kneaded or mixed with the resin solution in the condition that the water which covers 
sach pigment particle front face was permuted by the resin solution, in water-soluble pigment dispersion liquid. This 
pigment sample by which flash plate processing was carried out is usable as dispersion liquid in drying. The above- 
mentioned resin concerning this operation gestalt is a nitrogen content polymer or a copolymer. 
[0076] It will be as follows if the two typical manufacture approaches of the liquid ink concerning this operation gestalt 
are investigated with reference to the surface treatment approach of the above-mentioned coloring agent pigment. 
[0077] The 1st manufacture approach is the thing of an about when especially the front face of a pigment is processed 
with the above-mentioned solution coating method, a coloring agent and. 

[0078] First, the polymer containing the unit guided from at least one nitrogen content polymerization nature monomer 
is dissolved in a solvent, and a polymer solution is formed. Subsequently, a coloring agent pigment particle is 
distributed in the above-mentioned polymer solution, and coloring agent pigment dispersion liquid are formed. 
[0079] Then, the coloring agent pigment particle which removed some solvent at least and was processed from the 
above-mentioned coloring agent pigment dispersion liquid is formed, and the liquid ink concerning this operation 
gestalt is completed by making a carrier liquid content organosol distribute the coloring agent pigment particle by 
which surface treatment was carried out in this way. 

[0080] The 2nd manufacture approach is enforced by the approach of carrying out the sediment of the polymer 
containing the unit guided to the above-mentioned pigment front face from at least one nitrogen content polymerization 
nature monomer at the time of the surface treatment of a coloring agent (especially pigment). 

[0081] First, the polymer containing the unit guided from at least one nitrogen content polymerization nature monomer 
is dissolved in a solvent, a polymer solution is formed, a coloring agent pigment particle is distributed in the above- 
mentioned polymer solution, and coloring agent pigment dispersion liquid are formed. 

[0082] The liquid ink concerning this operation gestalt is completed by settling the coloring agent pigment particle 
processed from the coloring agent pigment dispersion liquid formed of the above-mentioned process, and making a 
carrier liquid content organosol distribute the color particle by which processing was carried out [ above-mentioned ]. 
[0083] On the other hand, an electrophotography liquid toner introduces a charge modifier into liquid ink, and makes it. 
The charge modifier known as the so-called "charge director" provides a toner particle with a uniform charge polarity. 
[0084] A charge director is introduced into a toner particle by the approach with various approaches of chelating to 
functional groups, such as an approach to which a toner particle is made reacting chemically with a charge director, a 
method of making a toner particle adsorbing a charge director physically or a stabilization group, an antioxidation 
nature group, and a charge refining group, approaches of introducing solubility, undissolved, or an emulsifiability 
group into a toner particle, etc. A desirable approach is making a graft stabilizer using a functional group. A charge 
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lirector plays the role which gives the charge of a predetermined polarity of a toner particle, and all are usable if he is a 
harge director in the technical field concerned. For example, a charge director can introduce into the gestalt of the 
tietal salt which consisted of organic anions as polyvalent metal ion and counter ion. 

0085] As the above-mentioned metal ion, Ba (II), calcium (II), Mn (II), Zn (II), Zr (IV), Cu (II), aluminum (III), Cr 
III), Fe (II), Fe (III), Sb (III), Bi (III), Co (II), La (III) and Pb (II), Mg (II), Mo (III), nickel (II), Ag (I), Sr (II), Sn (IV), 
/ (V), Y (III), Ti (IV), etc. are suitable. As the above-mentioned organic anion Aliphatic series or the carboxylate 
;uided from aromatic carboxylic acid or a sulfonic acid or a sulfonate — there are aliphatic series fatty acids, such as 
tearin acid, behenic acid, a neo decanoic acid, diisopropyl salicylic acid, an octanoic acid, an abietic acid, a naphthenic 
icid, a lauric acid, and the Tallinn acid, preferably. 

0086] the metal carboxylate (soap) indicated by the U.S. Pat. No. 3,41 1,936 number as reference in this operation 
;estalt as a desirable positive charge director — it is ~ this — at least - the alkaline earth metals of the fatty acid of a 
:arbon number 6-7 and a heavy -metal salt, and naphthenic-acid content ring aliphatic series ****-- it is polyvalent 
netal soap of a zirconium and aluminum more preferably, and is zirconium soap (Zirconium HEX-CEM and Mooney 
Chemicals) of an octanone acid most preferably. 

0087] The desirable charge direction level used for a toner constituent changes with many factors containing the ratio 
)f reclamation of a graft stabilizer and an organosol, the molecular weight of an organosol, the particle magnitude of an 
>rganosol, the core / shell ratio of a graft stabilizer, the pigment for toner manufacture, and an organosol and a pigment, 
vloreover, desirable charge direction level changes with designs of the essence like an electrophotography image 
brmation fault especially development hardware, and a photosensitive element. However, if it is this contractor of the 
echnical field concerned, it will adjust so that the result which asks for the level of the charge direction based on the 
ibove-mentioned variable in each application can be obtained. 

0088] The conductivity of a liquid toner is clearly established by the efficiency metrics of the toner in an 
ilectrophotography image by the technical field concerned. In addition, the useful conductivity range is 1.0x10-1 1 - 
10.0x10-11 mho/cm. 

0089] That the conductivity of a liquid toner is high means things, if a charge forms a crowd on a toner particle at 
mperfection. This is understood from the relation between current density and the toner accumulated at the time of 
ievelopment not being not much close. 

0090] On the other hand, the toner particle is not charged or that the conductivity of a liquid toner is low means that 
here is almost nothing. This causes a very low development rate. 

0091] Generally it is well-known to use a charge director compound so that electrification of each particle may fully 
3e performed. In recent years, the data that many unnecessary charges located in the electrification kind of the liquid in 
i carrier fluid existed became clear in the approach of using a charge director. Thus, an unnecessary charge makes 
Ievelopment inefficient-wise, instability-wise, and in being un-consistent. 

[0092] In this operation gestalt, the charge was made to exist locally on a toner particle, it prevented substantially that a 
charge moved to a liquid from this particle, and the above-mentioned trouble has been substantially improved greatly 
by [ it is made for other unnecessary charge components not to exist in a liquid ] endeavoring. 
[0093] As criteria of the property demanded, these researchers use the ratio of the conductivity of the carrier liquid 
shown with a liquid toner, and the conductivity (toner dispersion liquid constituted thoroughly) of a general liquid 
toner, this ratio - less than 0.6 - especially - 0.01 to 0.6 - desirable - 0.01 to 0.4 - and it is 0.01-0.3 most preferably. 
Other above-mentioned conventional toners have a larger ratio than this in the 0.95 range. 

[0094] Various approaches are used for reducing the particle magnitude of a pigment at the time of manufacture of a 
gel liquid toner. The approach which used other well-known means as a suitable approach by high shear 
homogenization, ball milling, ****** milling, high energy bead (sand) milling, or the technical field concerned is 
mentioned. 

[0095] Generally by the xerography, the static electricity-image (1) photosensitivity element One or more phases are 
minded for the phase of electrifying homogeneity in applied voltage, the phase which some (2) photosensitivity 
elements are exposed and electrified with a radiation supply source, and forms a latent-image image, the phase which 
adds (3) toners to a latent-image image, and forms a hue image, and (4) hue image. A photosensitive element is formed 
on the sheet by which coating was carried out, a drum, or a belt by passing through the phase imprinted on the last 
television object sheet. As for a hue image, for other applications, it is desirable to make it fix at the heated pressure 
roller or the technical field concerned using other well-known fixed approaches. 

[0096] One static electricity-charge is positive charge or a negative charge among a toner particle or a photosensitive 
element, and the electrophotography process in this operation gestalt is performed by distributing a charge on the 
photosensitive element preferably charged with positive charge. 
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0097] Furthermore, the toner charged with positive charge joins the field to which positive charge was distributed 
ising the liquid toner charge development technique. This development process is performed by the uniform electric 
leld formed with the development electrode located near the photosensitive element front face. Bias voltage is 
mpressed to an electrode in the medium magnitude of an initial electrification surface electrical potential difference 
ind an exposure surface voltage level. 

0098] An electrical potential difference is adjusted so that the tone playback scale for halftone dots can be obtained 
without the maximum consistency level demanded and the background accumulated. 

0099] A liquid toner flows between an electrode and photosensitive elements. The electrified toner particle is fluid at 
electric field, and it adheres to it to the electrification field of a photosensitive element, and does not adhere to it in the 
Jield in which a non-charged image is not formed. The liquid toner of the excess amount which remains to a 
Dhotosensitive element is removed by the well-known approach by the technical field concerned. Then, it is made to 
iry or a photosensitive element front face is made to be dried under room temperature conditions. 
0100] Two variables estimate the quality of liquid ink. 

;i) Conductivity (2) which is ink Stability of ink with time [0101] The ink concerning this operation gestalt has little 
conductivity change by this, when it excels in conductivity on low current director level and a coloring agent pigment 
s changed. The ink concerning especially this operation gestalt forms a high resolution and high-speed multi-color 
.mage, when it is combined with a reversal double layer photo conductor and used at a liquid charge development 
electrophotography process. 

0102] Its all are usable if the substrate which televises an image from a photosensitive element is the common 
;elevision object matter like paper, coating paper, a polymer film, and the first stage or the polymer film by which 
coating was carried out. Moreover, the front face covered with the metal or metal which coating was specially carried 
Dut or was processed is usable as a television object. A polymer film contains the plasticized poly vinyl chloride (PVC) 
which was reached and blended, an acrylic-acid system, a polyurethane system, polyethylene / acrylic-acid copolymer, 
and poly vinyl BUCHIRARU. Moreover, an. available composite is commercially [ Scotchcal, Scotchlite, Panaflex 
^trade name), etc. ] useful at the time of substrate manufacture. 

[0103] The process in which a final television object or an imprint medium is made to imprint the image formed from 
the electrification front face introduces the variant promoting agent in the particulate material used in order to form an 
image, and improves. If the silicon content matter or the fluorine content matter is introduced into the external (shell) 
layer of a particle, the effective imprint of an image will be promoted. 

[0104] It sets like a multicolor image formation fault, and the sequence is not restricted specially but a toner joins the 
front face of a dielectric element or a photosensitive element. However, it is desirable to take into consideration the 
point that reversal takes place, and to add an image in special sequence with the transparency and reinforcement of a 
color for a coloring-reason, at the time of an imprint. For example, the sequence that a more direct image formation 
fault is as desirable as a double imprint fault is the order of yellow, a Magenta, cyanogen, and black. Moreover, 
desirable sequence is the order of black, cyanogen, a Magenta, and yellow at a single imprint process. In order that 
yellow may generally avoid the contamination from other toners, an image is formed first, and since a black toner 
generally acts as a filter of an exposure supply source, finally black forms an image. 

[0105] The conductivity value for using liquid ink most efficiently is 50-1200pico. It is the range of mho-cm -1. The 
liquid ink manufactured by the approach concerning this operation gestalt is 500 from the case of the dispersion liquid 
which contain % of the weight of a solid-state 2.5%, 100 [ for example, ] 5 pico. It is mho-cm -1. 
[0106] Selectively, the process which carries out over coating of the imprint image carries out an image in order to 
protect physical breakage and/or chemical-rays breakage. The over coating constituent is well-known at the technical 
field concerned, and contains the polymer for polymer film formation which was generally dissolved in the volatile 
solvent or floated. An ultraviolet-rays optical absorption agent may be selectively added to the above-mentioned 
coating constituent. Moreover, the approach of carrying out the lamination of the image protective layer to the front 
face in which the image was formed is well-known at the technical field concerned, and the approach of starting is used 
in this operation gestalt. 

[0107] Hereafter, the example concerning this invention is explained. In addition, this invention is not limited to this 

example. 

[0108] 

[Example] A chemistry abbreviation and the glossary following raw material of a chemical source are used for the 
polymer manufacture approach of this example. 

[0109] The catalysts used by this example are azobisisobutyronitril (trade name VAZO-64 which came to hand from 
azobisuisobutironitoriru and DuPont Chemical), and dibutyltin dilaurate (Dibutyl Tin Dilaurate) (DBTDL, Aldrich 
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"hemical Co.). A monomer is Scientific unless reference is made specially. Polymer It is available from Product and 
nc. 

0110] The monomer of this example is displayed in the following abbreviation. 

0111] dimethyl-m-isopropanal ** nil benzyl isocyanate (TMI and CYTECInductries); ethyl acetate (EA);2- 
thylhexyl methacrylate (EHMA); — 2-hydroxyethyl methacrylate (HEMA); and methyl methacrylate (MMA) 
01 12] The analysis test approach following test approach is used in order to evaluate the polymer in this operation 
;estalt, and the property of ink. 

0113] The solid-state content in a graft stabilizer, an organosol and the solid-state content graft stabilizer solution in a 
iquid toner, an organosol, and ink dispersion liquid carried out gravimetric analysis using halogen lamp desiccation 
)ven with a precision analysis balance (Mettler Instruments Inc.). The solid-state content was respectively measured by 
tbout 2g sample using the sample dry downing method. 

0114] Various properties of a graft stabilizer molecular weight graft stabilizer are important for the engine 
)erformance of the stabilizer containing molecular weight and molecular weight polydispersity. Generally graft 
tabilizer molecular weight is displayed with weight average molecular weight (Mw), and molecular weight 
>olydispersity is displayed by the ratio (Mw/Mn) of weight average molecular weight and number average molecular 
veight. Although the molecular weight variable of a graft stabilizer is determined by gel permeation chromatography 
GPC), as a carrier solvent, a tetrahydrofuran is used at this time. Absolutely, Mw was determined by the Dawn DSP-F 
ight-scattering detector (Dawn DSP-Flight scattering detector) (Wyatt Technology Corp.), and the rate of a part for Mn 
neasurement and Mw measured value estimated polydispersity using the OPUCHIRABU (optilab) 903 differential- 
efractometer detector. 

0115] Liquid toner property In order to evaluate the property of a liquid toner, physical and direct assessment of the 
mage quality acquired by measuring chemical property and developing a toner by the LEP image formation 
nechanism of a toner is required. 

0116] The measured toner property can be divided roughly into a magnitude related characteristic (particle magnitude) 
md an electrification related characteristic (bulk and free phase conductivity, dynamic mobility, and F-potential). 
0117] Distribution of particle magnitude toner particle magnitude was measured using the analyzer (Horiba LA-900 
aser diffraction particle siz eanalyzer) (Horiba Instruments, Inc.) of Horiba LA-900 laser diffraction particle 
nagnitude. The toner sample was diluted with about 1/500 volume ratio, and was ultrasonicated for 1 minute by 150W 
md 20kHz before measurement. Toner particle magnitude is expressed with the number average base so that the role of 
he directions person of the basic (primary) particle magnitude of an ink particle may be performed. 
0118] Toner conductivity liquid toner conductivity (bulk conductivity, kb) was measured by about 18Hz using 
SAIENTIFIKA model 627 conductometry equipment (Scientifica model 6277 conductivity meter) (Scientifica 
Instruments, Inc.). Moreover, free (dispersant) phase conductivity (kf) was measured without the toner particle. The 
:oner particle was made to separate from a liquid environment by carrying out centrifugal separation at 6,000rpm 
^6,1 10 relative centrifugal force) and 5 degrees C with a Joan (Jouan) MR 1822 centrifugal-separation vessel 
^Winchester, VA) for 1 to 2 hours. 

[0119] The floating liquid was moved carefully and the conductivity of this liquid was measured using SAIENTIFIKA 
model 627 conductometry equipment. The free phase conductivity percent to bulk toner conductivity was measured at 
100%(kf/kb). 

[0120] Particle mobility toner particle electrophoretic mobility (dynamic mobility) was measured using the 
MATEKKU MBS-8000 **** supersonic-wave amplitude analysis apparatus (Matec MBS-8000 Electrokinetics Sonic 
Amplitude Analyzer;MatecApplied Sciences, Inc.). Unlike the electrokinetics measurement based on detailed 
dectrical-and-electric-equipment migration, MBS-8000 analysis apparatus has the advantage that it is not necessary to 
dilute the toner sample for acquiring a mobility value. Therefore, the dynamic mobility of a toner particle can be 
actually measured by desirable solid-state concentration at the time of printing. 

[0121] MBS-8000 analysis apparatus measures the reaction of the charged particle in high-frequency (1.2MHz) 
alternating current (AC) electric field. At high-frequency AC electric field, a supersonic wave arises on the same 
frequency of impression electric field by relative migration between an electrification toner particle and the 
surrounding quality of a dispersion medium (counter ion content). It is measurable in the amplitude of a 1.2MHz 
supersonic wave using a piezoelectric quartz converter. This **** supersonic-wave amplitude (ESA) is in direct 
proportion to the low electric-field AC electrical-and-electric-equipment mobility of a particle. Furthermore, particle F- 
potential is calculable with the above-mentioned equipment from dynamic mobility measured value and well-known 
toner particle magnitude, dispersant liquid viscosity, and a liquid dielectric constant. 
[0122] The mixture of NORUPA 12 (trade name) (256 lg), EHMA (849g), 96%HEMA (26.8g), and 
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izobisuisobutironitoriru (8.13g) was added to flask 5000ml which has the round bottom of three lots where it was 
equipped with the nitrogen inlet and overhead mechanical agitation machine which were connected with the 
hermocouple and desiccation nitrogen supply source which were connected with the organosol capacitor and the 
iigital temperature controller. 

0123] The reaction flask was purged for 30 minutes by the rate of flow of 2 1/min with desiccation nitrogen, agitating 
he above-mentioned mixture mechanically. Then, the hollow glass plug was inserted in opening of a capacitor, and the 
litrogen rate of flow was reduced to about 0.5 1/min. Subsequently, the reaction mixture was heated at 70 degrees C for 
16 hours, and the conversion ratio of a product advanced quantitatively by reaction time. 

0124] The above-mentioned mixture was heated to 90 degrees C, it maintained at the temperature for 1 hour, Residual 
izobisuisobutironitoriru was removed, and it adjusted at 70 degrees C. Then, the nitrogen inlet was removed from the 
eaction flask and DBTDL13.6g and TM141.1g were added to this mixture. It added little by little, having applied TM1 
n 5 minutes agitating using a stirrer with a magnetic reaction mixture at this time. The hollow glass plug inserted in 
)pening of a capacitor was removed, the nitrogen inlet was connected here, and the interior of a reaction flask was 
surged for 30 minutes by the rate of flow of about 2 1/min with nitrogen gas. Reinsertion of the hollow glass plug was 
carried out to opening of a capacitor, and the nitrogen rate of flow was reduced to about 0.5 1/min. 
0125] Subsequently, the conversion ratio of a product was quantitatively obtained by reaction time by making a 
taction mixture react at 70 degrees C for 6 hours. 

0126] Then, the above-mentioned reaction mixture was made to cool at a room temperature. A product is an EHMA- 
rEMA copolymer which has a TMI random surveying chain, and is displayed by EHMA7HEMA-TMI (97/3-4.7% 

iv/w). 

0127] It was used for the above-mentioned copolymer being equipped with the organosol which has 8/1 of a core / 
shell ratios. 

;0128] NORUPA 12 (trade name) (2943g), the above-mentioned copolymer (179.5g, a solid-state content: 26.0%), 
MMA (93. 3g) and EA (280g), and azobisuisobutironitoriru (6.3g) mixture were added to the 5000ml round bottom 
flask of 3 poems with which it was equipped with the nitrogen impregnation tube connected with the thermocouple and 
desiccation nitrogen supply source which were connected with the overhead mechanical agitation machine, the 
:apacitor, and the digital temperature indicator controller. Said flask was purged for 30 minutes by the rate of flow of 
ibout 2 1/min with desiccation nitrogen, agitating a reaction mixture mechanically. 
[0129] Then, the rate of flow of nitrogen gas was adjusted at the rate of about 0.5 1/min. 

[0130] It heats at 70 degrees C, agitating a reaction mixture, and at this temperature, it maintained for 16 hours and the 

polymerization was carried out. Then, the reaction mixture was cooled at the room temperature. 

[0131] Subsequently, the residual monomer was removed using the revolution evaporator with which it added to the 

organosol which had about 350g heptane cooled, and dry ice / acetone capacitor was equipped with the obtained 

mixture, it operated at 95 degrees C, the vacuum was decompressed to about 15 mmHg extent one by one, and the 

collection rate of a condensate was maintained to the suitable level. The organosol from which the monomer was 

removed was cooled at the room temperature, and opaque white dispersion liquid were obtained. 

[0132] For this organosol, Core Tg (calculated value) is [ about ]. -It is displayed by EHMA/HEMA-TMI///MMA/EA 

(97/3-4.7//25/75%w/w) which is 1 degree C. 

[0133] Tg (measured value) by DSC (differential scanning calorimeter) was 5.7 degrees C. 

[0134] Measuring the solid-state content in the above-mentioned organosol using the describing [ above ] halogen dry 
cleaning method, the solid-state content was 20.24% as a result of measurement. 

[0135] The liquid toner example (example 1 of comparison) organosol / charge accommodation additive / NORUPA 
premix (trade name) added Zr HEKISEMU (Hexcem) solution (14.20g, 6.15wt%, OMG Americas Inc.) and NORUPA 
12 (trade name) (951.8g) to organosol EHMA/HEMA-TMI///MMA/EA (1034. zero g), and vibrated the above- 
mentioned mixture for about 30 minutes using the shaker for laboratories. It was used instead of the pigment by which 
IGARA cisele (Igarashi cell) 0.5L filled up with POTTASU glass bead (Potter's Glass beads) 390g, an organosol / 
charge modifier / NORUPA premix 294.9g, and unsettled MONAKU 120 (lot [ 485-732 ] and Carbot) was processed. 
[0136] The constituent was milled for 90 minutes by 2000rpm, and the black ink of 25mg (CCA) content of charge 
modifiers per lg of pigments was obtained. 

[0137] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0138] As a result of measurement, the conductivity of 3wt% black ink was 105 pmho/cm, free phase conductivity was 
1.42 pmho/cm (free 1.35% phase conductivity), and volume average particle magnitude (Horiba 910) was 0.84 
micrometers. Particle magnitude distribution showed the mono-mode in which it had maximum by about 1.20 
micrometers. If this toner is used, the printing result it can be satisfied with the reflected light study consistency of 1.49 
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)f a result with thin background development and 500V developer bias will be obtained. 

0139] (Example 1) It is 400ml polyethylene beaker ON **** about a carbon black pigment (20.0g, Monach 120, lot 
185-732, and Carbot) and denatured alcohol (60.0g). 

0140] The above-mentioned mixture was made to homogenize for about 3 minutes using the distributed equipment for 
he poly TRON laboratories (Model #PTs 10/35 and Kinematica), and the viscosity nature paste was obtained. The 
ienatured alcohol solution of Pori (2-vinyl pyridine-course CHIREN) (20.0g, a 2.5 wt% solution, Mw = about 220,000 
here, although weight average molecular weight is the suitable base, number average molecular weight is used.)) 
Styrene content: 30%, Aldrich Chemical Company was added to carbon black dispersion liquid. 
0141] The homogenization process was carried out until hypoviscosity black dispersion liquid were obtained. 2. Add 
5wt% Pori (2-vinyl pyridine-course CHIREN) 60.0g to dispersion liquid, and carrying out a homogenization process in 
he condition of having set to No.5 was continued for about 10 minutes. 

0142] The mixed weight ratio of a pigment and a polymer was 10:1 . 2600g of deionized water was gradually filled 
A^ith black dispersion liquid, agitating using the stirrer for laboratories. The pigment dispersion liquid in deionized 
.vater were filtered through filtration paper (Whatman #54), and it washed twice by about 1 50g deionized water. 
0143] The pigment collected according to the above-mentioned process was dried at 50 degrees C for 20 hours, and 
VIONAKU 120 pigment by which Pori (2-vinyl pyridine-course CHIREN) processing was carried out using the mortar 
for laboratories and the pestle was obtained after that. 

'0144] The organosol / charge modifier / NORUPA premix (trade name) added Zr HEKISEMU (Hexcem) solution 
T4.20g, 6.15wt%, OMG Americas Inc.) and NORUPA 12 (trade name) (951.8g) to organosol EHMA/HEMA- 
TMI///MMA/EA (1034. zero g), and vibrated the above-mentioned mixture for about 30 minutes using the shaker for 
laboratories. 

[0145] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 
NfORUPA premix (trade name) 294.9g, and 5.65g of MONAKU 120 pigments by which Pori (2-vinyl pyridine-course 
CHIREN) processing was carried out. The constituent was milled for 90 minutes by 2000rpm, and the black ink of 
25mg (CCA) content of charge modifiers per lg of pigments was obtained. 

[0146] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0147] As a result of measurement, the conductivity of 3wt% black ink was 185 pmho/cm, free phase conductivity was 
9.71 pmho/cm (free 5.2% phase conductivity), and volume average particle magnitude (Horiba910) was 2.56 
micrometers. Distribution of particle magnitude showed BAIMODO (bi-modal) (about 30 volume [ of a shoulder and a 
toner ] %) which has maximum by about 1.25 micrometers and 4 micrometers. If this toner is used, the printing result it 
can be satisfied with the reflected light study consistency of 1 .44 of a result with 500V developer bias will be obtained. 
[0148] The carbon black pigment processed in Pori (2-vinyl pyridine-course CHIREN) is effective for improving the 
charge organization potency force of a pigment, and conductivity is 135 or more pmhoes, and the ink of a CCA25mg 
content is obtained from the above-mentioned experimental result per lg of pigments. 

[0149] (Example 2) A carbon black pigment (20. Og, Monachl20 and lot 485-732, and Carbot), denatured alcohol 
(60.0g), and Pori (2-vinyl pyridine-cove chill methacrylate) (about 60g of 2.5wt% solutions, a butyl methacrylate 
content: 10% and Aldrich Chemical Company) were put into the 400ml polyethylene beaker. 
[0150] The above-mentioned reaction mixture was made to homogenize for about 3 minutes using the distributed 
equipment for the poly TRON laboratories (Model #PTs 10/35 and Kinematica), and carbon black dispersion liquid 
were obtained. The denatured alcohol solution (lOO.Og, 2.5 wt% denatured alcohol solution) of Pori (2-vinyl pyridine- 
cove chill methacrylate) was put into these carbon black dispersion liquid. 

[0151] Carrying out the homogenization process of the above-mentioned mixture was continued for about 10 minutes 
in the condition of having set to No.5. The mixed weight ratio of a pigment and a polymer is 5:1. 
[0152] Subsequently, 2200g of deionized water was gradually filled with black dispersion liquid, agitating a reaction 
mixture using the stirrer for laboratories. The pigment dispersion liquid in deionized water were filtered through 
filtration paper (Whatman #54), and were washed twice by about 150g deionized water. 

[0153] The pigment collected according to the above-mentioned process was dried at 50 degrees C for 20 hours, and 
MONAKU 120 pigment by which Pori (2-vinyl pyridine-cove chill methacrylate) processing was carried out using the 
mortar for laboratories and the pestle was obtained after that. 

[0154] The organosol / charge modifier / NORUPA premix (trade name) added Zr HEKISEMU (Hexcem) solution 
(14.20g, 6.15wt%, OMG Americas Inc.) and NORUPA 12 (trade name) (951.8g) to organosol EHMA/HEMA- 
TMI///MMA/EA (1034. zero g), and vibrated the above-mentioned mixture for about 30 minutes using the shaker for 
laboratories. 

[0155] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 
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NORUPA premix (trade name) 294.9g, and 6.16g of MONAKU 120 pigments by which Pori (2-vinyl pyridine-cove 
:hill methacrylate) processing was carried out. 

'0156] The constituent was milled for 90 minutes by 2000rpm, and the black ink of 25mg (CCA) content of charge 
nodifiers per lg of pigments was obtained. 

0157] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
0158] As a result of measurement, the conductivity of 3wt% black ink was 233 pmho/cm, free phase conductivity was 
1 1.74 pmho/cm (free 5.0% phase conductivity), and volume average particle magnitude (Horiba910) was 1 1.0 
nicrometers. Distribution of particle magnitude showed BAIMODO which has maximum by about 13 micrometers 
about 85 wt(s)%) and 1.5 micrometers (about 15 wt(s)%). 

0159] It is effective for the carbon black pigment processed in Pori (2-vinyl pyridine-cove chill methacrylate) raising 
distribution of toner particle magnitude from the above-mentioned experimental result, and it is effective for making 
he charge organization potency force of a pigment improve, and conductivity is 135 or more pmhoes, and the ink of a 
2CA25mg content can be obtained per lg of pigments. 

[01 60] (Example 3) The Pori (1-vinyl pyrrolidone-KO-2-dimethylaminoethyl methacrylate) water solution (lO.Og of 
19wt% water solutions, Mw=l, 000 and 000, and Aldrich Chemical Company) was put into the 400ml beaker, and the 
polymer solution with which 190g of deionized water which has boiled was added, and the elevated temperature was 
diluted was obtained. This elevated-temperature solution was added to the carbon black pigment (20.0g, Monachl20 
ind lot 485-732, and Carbot), and this mixture was agitated for 10 minutes using the magnetic stirrer for laboratories. 
Thus, pass filtration paper (Whatman #5), the obtained slurry was made to filter, and it condensed in volume of about 
100ml. At this time, the filtration process of a slurry advanced very late. Moreover, the lump which remains in filtration 
paper was a black thixotropy gel lump. 

[0161] Then, the residue which remains on filtration paper was dried for seven days in the oven adjusted by 50 degrees 
C, and after carrying out disintegration by hand using a mortar and a pestle, the carbon black pigment by which Pori (1- 
vdnyl pyrrolidone-2-dimethylaminoethyl methacrylate) processing was carried out was obtained. 
[0162] An organosol / charge modifier / NORUPA premix (trade name) is Zr HEKISEMU (Hexcem) solution (14.20g, 
6. 1 5 wt%, OMG Americas Inc.) and trade name NORUPA 1 2 (95 1 .). 8g was added to organosol EHMA/HEMA- 
TMI///MMA/EA (1034. zero g), and the above-mentioned mixture was vibrated for about 30 minutes using the shaker 
for laboratories. 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge 
modifier / NORUPA premix (trade name) 294.9g, and 5.14g of MONAKU 120 pigments by which Pori (2-vinyl 
pyridine-cove chill methacrylate) processing was carried out. The above-mentioned constituent was milled for 90 
minutes by 2000rpm, and the black ink of 25mg (CCA) content of charge modifiers per lg of pigments was obtained. 
[0163] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0164] As a result of measurement, the conductivity of 3wt% black ink was 167 pmho/cm, free phase conductivity was 
7.1 1 pmho/cm (free 4.3% phase conductivity), and volume average particle magnitude (Horiba910) was 5.291 
micrometers. Distribution of particle magnitude showed BAIMODO by about 1.3 micrometers (about 40 volume [ of a 
toner ] %), and 8.5 micrometers (about 60 volume [ of a toner ] %). If this toner is used, the printing result it can be 
satisfied with the reflected light study consistency of 1 .29 of a result with the developer bias of 500V will be obtained. 
[0165] It is effective for making the charge organization potency force of a pigment improve, and conductivity is 135 
or more pmhoes, and the carbon black pigment processed in Pori (1-vinyl pyrrolidine-KO-2-dimethylaminoethyl 
methacrylate) was able to obtain the ink of 25mgCCA content from the above-mentioned experimental result per lg of 
pigments. 

[0166] (Example 4) The carbon black pigment (20.0g, Monarchl20 and lot 485-732, and Carbot) was added to the Pori 
(vinyl pyrrolidone-KO-vinyl acetate) solution (lOO.Og, PVP/VAE-335, the 0.67wt% solution in denatured alcohol, ISP 
Technologies Inc.). 

[0167] The above-mentioned mixture was made to homogenize for about 10 minutes with the distributed equipment for 
the poly TRON laboratories, and carbon black dispersion liquid were obtained. The mixed weight ratio of a pigment 
and a polymer was 30:1 in these carbon black dispersion liquid. 

[0168] After putting the above-mentioned black dispersion liquid into the aluminum pan and drying this at 80 degrees 

C for about 20 hours, disintegration was carried out using the mortar for laboratories, and the pestle, and MONAKU 

120 pigment by which Pori (vinyl pyrrolidone-KO-vinyl acetate) processing was carried out was obtained. 

[0169] The organosol / charge modifier / NORUPA premix (trade name) added Zr HEKISEMU solution (14.20g, 

6.15wt%, OMG Americas Inc.) and NORUPA 12 (trade name) (951.8g) to organosol EHMA/HEMA-TMI///MMA/EA 

(1034. zero g), and vibrated these mixture for about 30 minutes using the shaker for laboratories. 

[0170] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 
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JORUPA premix (trade name) 294.9g, and 5.31g of MONAKU 120 pigments by which Pori (vinyl pyrrolidone-KO- 
inyl acetate) processing was carried out. The black ink of 25mg (CCA) content of charge modifiers per lg of pigments 
vhich mills the above-mentioned constituent for 90 minutes by 2000rpm, and does not have Pori (vinyl pyrrolidone- 
LO-vinyl acetate) was obtained. 

0171] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
0172] As a result of measurement, the conductivity of 3wt% black ink was 145 pmho/cm, free phase conductivity was 
•.77 pmho/cm (free 4.7% phase conductivity), and volume average particle magnitude (Horiba910) was 1.04 
nicrometers. Distribution of particle magnitude showed the mono-mode. 

0173] It is effective for making the charge organization potency force of a pigment improve, conductivity is 135 or 
nore pmhoes, and the carbon black pigment processed in Pori (vinyl pyrrolidone-KO-vinyl acetate) was able to obtain 
he ink of a CCA25mg content from the above-mentioned experimental result per lg of pigments. If the carbon black 
>igment processed from this example in order to make conductivity improve was used, when milling this under the 
ibove-mentioned conditions, not making toner particle magnitude increase compared with an unsettled black pigment 
vill have been recognized. 

0174] (Example 5) Toluene 210g, styrene (Aldrich Chemical Company) 72.0g, dimethylaminoethyl methacrylate 
Aldrich Chemical Company),g [ 28.0 ] and 2, and 2'-azo-isobutyro-dinitrile (azobisuisobutironitoriru, Aldrich 
Chemical Company) 1.35g was put into the transparent carboy. Thus, the obtained solution was purged for 10 minutes 
vith nitrogen gas, and it was made to arrange in the tumbler with which it was equipped with the ebullition cistern 
Launder-O-meter and Atlas Electric Products) adjusted by 70 degrees C. 

0175] After making it react at 70 degrees C, carrying out the tumbler of the above-mentioned mixture for 16 hours, it 
:ook out from the tumbler and was made to cool at a room temperature. Subsequently, they are styrene 72.0g, 
iimethylaminoethyl methacrylate 28.0g, and azobisuisobutironitoriru to a reaction mixture. After adding 1.35g further 
md purging nitrogen again here, the tumbling was carried out at 70 degrees C for 20 hours. In this way, the precipitate 
3f the opaque viscous liquid gestalt which fills about 3500ml heptane with the toluene solution of the obtained 
polymer, and has a ****** resemblance paste was obtained. Subsequently, the heptane was moved from the precipitate 
polymer and the polymer was dried for two days in the oven which has an exhaust port. 
[0176] After melting the dried glassiness polymer in toluene, it was made to move and dry like these sediment 
formation fault twice repeatedly, and styrene / dimethylaminoethyl methacrylate mole ratio (calculated value) obtained 
the Pori (styrene-KO-dimethylaminoethyl methacrylate) glassiness solid-state product of 8:2. 

[0177] Then, the carbon black pigment (20.0g, Monachl20 and lot 485-732, and Carbot) was paid to lOOg of acetone 
solutions of 2.0wt% Pori (styrene-KO-dimethylaminoethyl methacrylate). 

[0178] The above-mentioned mixture was made to homogenize for about 10 minutes using the distributed equipment 
for the poly TRON laboratories, and black dispersion liquid were obtained. The mixed weight ratio of a pigment and a 
polymer was 10:1 in these black dispersion liquid. 

[0179] After pouring the above-mentioned black dispersion liquid into 2,600g of deionized water agitated with the 
stirrer for laboratories gradually, agitating a reaction mixture was continued for 30 minutes. The pigment dispersion 
liquid in deionized water were filtered through filtration paper (Whatman#54), and it washed twice by about 150g 
deionized water. 

[0180] After drying the pigment collected according to the above-mentioned process at 80 degrees C for 20 hours, 
MONAKU 120 pigment by which was made to carry out disintegration by hand using the mortar for laboratories and a 
pestle, and Pori (styrene-KO-dimethylaminoethyl methacrylate) processing was carried out was obtained. 
[0181] The organosol / charge modifier / NORUPA premix (trade name) added Zr HEKISEMU solution (14.20g, 
6.15wt%, OMG Americas Inc.) and NORUPA 12 (trade name) (951.8g) to organosol EHMA/HEMA-TMI///MMA/EA 
(1034. zero g), and vibrated these mixture for about 30 minutes using the shaker for laboratories. 
[0182] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 
NORUPA premix (trade name) 294.9g, and 5.65g of MONAKU 120 pigments by which Pori (styrene-KO- 
dimethylaminoethyl methacrylate) processing was carried out. The black ink of 25mg (CCA) content of charge 
modifiers per lg of pigments which mills the above-mentioned constituent for 90 minutes by 2000rpm, and does not 
have Pori (styrene-KO-dimethylaminoethyl methacrylate) was obtained. 

[0183] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0184] As a result of measurement, the conductivity of 3wt% black ink was 135 pmho/cm, free phase conductivity was 
5.12 pmho/cm (free 3.8% phase conductivity), and volume average particle magnitude (Horiba910) was 0.86 
micrometers. Distribution of particle magnitude showed the mono-mode. 

[0185] It is effective for making the charge organization potency force of a pigment improve, conductivity is 135 or 
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nore pmhoes, and the carbon black pigment processed in Pori (styrene-KO-dimethylaminoethyl methacrylate) was able 
o obtain the ink of a CCA25mg content from the above-mentioned experimental result per lg of pigments. When 
nilling under the above-mentioned conditions, toner particle magnitude is not made to increase compared with an 
insettled black pigment, if the carbon black pigment processed from this example in order to make conductivity 
mprove is used. 

0186] As mentioned above, although the gestalt of the suitable operation concerning this invention was explained, this 
nvention is not limited to this configuration. If it is this contractor, various kinds of examples of correction and 
examples of modification can be assumed within the limits of the technical thought indicated by the claim, and it will 
)e understood as what is included also about those examples of correction, and the example of modification by the 
:echnical range of this invention. 
;0187] 

Effect of the Invention] By including the coloring agent by which surface treatment was carried out by the polymer 
containing the unit guided from at least one nitrogen content polymerization nature monomer, the liquid ink which has 
he improved charge organization potency force, the conductivity variability which decreased, and the improved 
iistributed stability can be obtained. 
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fECHNICAL FIELD 



Field of the Invention] This invention relates to the liquid ink containing the color particle by which surface treatment 
was carried out by the polymer containing the unit guided from at least one nitrogen content polymerization nature 
nonomer, and its manufacture approach. In a detail, more An ink imprint process, an IONO graph, an electrograph, It 
s related with the liquid ink which has the charge organization potency force which was used for all image formation 
processes including electrophotography color printing and a PURUFINGU process, and has been improved, the 
conductivity variability which decreased, and the improved distributed stability, and its manufacture approach. 
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>RIORART 



Description of the Prior Art] Liquid ink is widely used by image formation and presswork, such as offset, bubble jet 
trademark), an ink jet, sculpture intaglio printing (intaglio), rotogravure printing (rotogravure), electrography, and 
ilectrophotography printing. Though the last ink constituent carries out difference of this liquid ink substantially, the 
>igment dispersion liquid for liquid ink are mostly the same at each process. For example, the stability of the pigment 
lispersion liquid which are not used under shear strain conditions and high-tension electric field must be independently 
aken into consideration importantly for the final application of liquid ink. 

0003] Thus, research which an ink presentation can be constituted more freely, and the effectiveness of presswork is 
aised using this, and reduces the amount of trash by development of the pigment dispersion liquid by which stability 
las been improved is done continuously. 

0004] In addition, liquid ink says the liquid toner or developer in the electrophotography field containing equipments, 
;uch as a photocopy machine, a laser beam printer, and facsimile. 

0005] An electrophotography process includes the phase which forms the static electricity-image latent image on the 
ilectrified photo conductor, the phase of contacting liquid development liquid in a photo conductor, and developing an 
mage, and the phase which imprints an image on a television object at the last by irradiating light and exposing the 
Dhoto conductor generally charged along the direction of an image pattern. The last imprint phase is formed directly or 
n un-indirect through a medium transport member. Generally in response to heat and/or a pressure, melting of the 
developed image is eternally carried out to a television object. 

0006] A liquid toner contains the insulating liquid which carries out the role of the carrier for dispersion liquid of a 
:harged particle known as a toner particle which generally consists of a coloring agent (for example, a pigment or a 
:olor) and a polymer binder. A charge director may contain the liquid development liquid component added in order to 
adjust the polarity of the charge on a toner particle, and magnitude. 

[0007] A liquid toner is divided into two kinds. For convenience, since it is divided into a usual liquid toner and an 
organosol toner and an organosol toner is [ among these ] excellent in stability, this is more desirable in the 
electrophotography field. 

[0008] The stable organosol contains the colloidal particle (diameter: 0.1-1 micrometer) of a polymer binder. Generally 
the above-mentioned particle is compounded by the nonaqueous solubility distribution polymerization with a low 
dielectric hydrocarbon solvent. He was fastidious, and an organosol particle is adsorbed physically or is stable in three 
dimensions, without condensing for the activity of a soluble polymer by which the graft was carried out chemically. 
The most general nonaqueous solubility distribution polymerization method is a free radical polymerization which 
carries out one or more [ of the ethylene partial saturation monomers (for example, an acrylic acid or a methacrylic-acid 
monomer) dissolved in a hydrocarbon medium ] at the time of the polymerization under existence of a prior shaping 
amphiphilic polymer. A prior shaping amphiphilic polymer is a stabilizer and this consists of two peculiar units. The 
1st unit is intrinsically insoluble to a hydrocarbon medium, and the 2nd unit is freely dissolved in a hydrocarbon 
medium. 

[0009] If a monomer converts little by little and reaches critical molecular weight by implementation of the 
polymerization reaction for manufacturing an organosol particle, it will separate into a precipitate gestalt from a 
solution across the limitation of the solubility, and a polymer will form a "core" particle. A core is adsorbed, or the 
amphiphilic polymer forms covalent bond, and by this, a core grows and forms a discrete particle. A particle grows and 
continues until a monomer is lost, and it enables it to stabilize the amphiphilic polymer "shell" to which the core 
adhered in three dimensions, without a growth core particle condensing. Thus, as for the formed nonaqueous solubility 
colloidal dispersion liquid (organosol), a number average diameter contains the core / shell polymer particle of 0.1-0.5- 
micrometer range. 
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0010] Then, the above-mentioned organosol can carry out simple installation of a coloring agent pigment and the 
charge director, or can mix them, and can make a liquid toner by passing through the processing process by the well- 
Jiown mixed means effective for contracting particle magnitude by the reduction process or the technical field 
:oncerned of high shear homogenization, ball milling, ****** milling, high energy bead (sand) milling, or other 
>article magnitude at the time of dispersion-liquid formation. 

001 1] If mechanical energy is added to dispersion liquid at the time of milling, pigment floe will be made to a primary 
)article (diameter of 0.05-1 .0 micrometers), the role which grinds an organosol to a fragment so that it can adhere to 
he pigment front face formed newly is carried out, and it is made for the pigment particle stabilized in three 
limensions not to condense. 

0012] The electrified nonaqueous solubility pigment dispersion liquid stabilized in three dimensions as a result 
ncluding the particle which has the number average diameter of 0.1-2.0 micrometers are obtained, and a number 
tverage or the weighted mean particle diameter of a toner particle is 0.1-0.5 micrometers in these dispersion liquid. 
Thus, the dispersion liquid stabilized in three dimensions are suitable for the high resolution print. 
0013] Electrification of liquid ink changes dramatically with pigments. The so-called "charge modifier" and the charge 
lirector known are required to adjust an ink conductivity value to an allowed value, and these contents completely 
change with coloring agent pigments, and are designed by the well-known charge director design principle in ink. The 
nk containing the coloring agent pigment which is different from each other acts so that it may differ dramatically 
mder the printing conditions of making it expose by high electric field etc. The change based on the electrification 
property that a coloring agent pigment is different from each other is not desirable. Moreover, although it must be 
:areful about the lot-to-lot variable of a coloring agent pigment, it is because the lot-to-lot variable of a coloring agent 
pigment causes change which is not desirable in the property of ink. Therefore, it is desirable to have ink which has 
conductivity and electrical characteristics regardless of the type or lot of a coloring agent pigment. 
[001 4] Moreover, ink with few charge director contents and the optical density printed when using black ink with a 
charge director's small content with the current ink constituent especially are reduced, and it is the trouble of 
exaggerated tones, such as tailing, wash-off, and sludging. 

[Translation done.] 
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EFFECT OF THE INVENTION 



Effect of the Invention] By including the coloring agent by which surface treatment was carried out by the polymer 
;ontaining the unit guided from at least one nitrogen content polymerization nature monomer, the liquid ink which has 
he improved charge organization potency force, the conductivity variability which decreased, and the improved 
distributed stability can be obtained. 
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fECHNICAL PROBLEM 



The trouble widely recognized to be a side effect with the image formation process) can be reduced. The efforts for for 
manufacturing efforts, i.e., ink excellent in conductivity, raising the charge organization potency force of ink for 
effective image formation, even if it reduces a charge director content do not have effectiveness in raising the charge 
organization potency force, or cause the result which is not desirable as for high free phase conductivity etc. This is 
defined by the section under toner conductivity and is a well-known property in the liquid electrophotography field. 
[001 5] The useful charge director of recent years most has the solubility property restricted with the low dielectric 
constant solvent suitable for electrophotography liquid ink. Consequently, a charge director condenses, as it distributed 
under the binder of the particle distributed from the liquid, or liquid ink. There is almost no direct physical contact or 
direct interaction between a coloring agent pigment and a charge director as a result, and an ink imprint is performed in 
inefficient under the imprint process promoted in static electricity. 

[0016] The technique for improving the distributed stability and the charge property of liquid ink is indicated by the 
following reference. 

[0017] The liquid ink containing the block copolymer which has the 1st block which contains the distributed pigment, 

and a nitrogen content aromatic series vinyl compound and a non-nitrogen aromatic series vinyl compound in the 

United States patent official report No. 4,665,01 1, and the 2nd block containing polymerization nature C4-C6 diene is 

indicated. It is reported that these liquid ink has the outstanding distributed stability and charge stability. 

[0018] According to the United States patent official report No. 5,009,980, the thermoplastic binder of an electrification 

adjuvant is made to distribute substantially insolubility or the aromatic series nitrogen content compound which is not 

mixed on a nonpolar liquid carrier, and the liquid ink which has the improved image quality is formed. 

[0019] According to the United States patent official report No. 4,061,582, poly vinyl acetate is used as a binder and 

coating is carried out to the front face of a coloring agent pigment particle. The stable liquid ink which has oleophilic 

[ by which the processed pigment particle has improved through the minimum milling process ] is produced. 
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4EANS 



Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 1st viewpoint of this 
nvention, the liquid ink characterized by including the coloring agent by which surface treatment was carried out by 
he carrier liquid, the organosol, and the polymer containing the unit guided from at least one nitrogen content 
>olymerization nature monomer is offered. 
0024] 
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4EANS 



Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 1st viewpoint of this 
nvention, the liquid ink characterized by including the coloring agent by which surface treatment was carried out by 
he carrier liquid, the organosol, and the polymer containing the unit guided from at least one nitrogen content 
>olymerization nature monomer is offered. 

0024] Moreover, in order to solve the above-mentioned technical problem, it sets in the 2nd viewpoint of this 
nvention. The phase which dissolves the polymer containing the unit guided from at least one nitrogen content 
)olymerization nature monomer in a solvent, and forms a polymer solution, (a-1) The phase which distributes a color 
rarticle in the above-mentioned polymer solution, and forms coloring agent dispersion liquid, (b-1) (c-1) The 
nanufacture approach of the liquid ink characterized by including the phase which forms the color particle which 
emoved some solvent at least and was processed from the above-mentioned coloring agent dispersion liquid, and the 
Dhase of making a carrier liquid content organosol distributing the coloring agent by which processing was carried out 
' above-mentioned (d-1) ] is offered. 

0025] Moreover, in order to solve the above-mentioned technical problem, it sets in the 2nd viewpoint of this 
nvention. The phase which dissolves the polymer containing the unit guided from at least one nitrogen content 
Dolymerization nature monomer in a solvent, and forms a polymer solution, (a-2) The phase which distributes a color 
Darticle in the above-mentioned polymer solution, and forms coloring agent dispersion liquid, (b-2) (c-2) The 
nanufacture approach of the liquid ink characterized by including the phase of carrying out the sediment of the color 
particle processed from the above-mentioned coloring agent dispersion liquid, and the phase of making a carrier liquid 
:ontent organosol distributing the color particle by which processing was carried out [ above-mentioned (d-2) ] is 
offered. 

[0026] Moreover, as for the nitrogen of the above-mentioned nitrogen content polymerization nature monomer, in the 
above-mentioned liquid ink and this manufacture approach, it is desirable to exist in the group chosen from the group 
which consists of an amide (amide), an amide (amido), amino, and an amine group. 

[0027] And as for the above-mentioned nitrogen content polymerization nature monomer, it is desirable that it is, or 
more [ it was chosen from the group which consists of the methacrylate which has an aliphatic series amino radical or 
aery late, a nitrogen content heterocycle vinyl monomer, the annular amide monomer by which N-vinyl permutation 
was carried out, an ethylene monomer by which nitrogen radical content aromatic substitution was carried out, and a 
nitrogen content vinyl ether monomer ] one. 

[0028] At this time, the methacrylate or acrylate which has the above-mentioned aliphatic series amino radical N and 
N-dimethylaminoethyl (meta) acrylate, N and N-diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (meta) 
acrylate, N, and N-hydroxyethylamino (meta) acrylate, N-benzyl-N-ethylamino (meta) acrylate, N, and N-dibenzyl 
aminoethyl (meta) acrylate (Meta) It is, or more [ it was chosen from the group which consists of N-octyl, N, and N- 
dihexyl aminoethyl (meta) acrylate ] one. And the above-mentioned nitrogen content heterocycle vinyl monomer N- 
vinyl imidazole, N-vinyl indazole, N-vinyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methyl-5-vinyl pyridine, 2- 
vinyl quinoline, 4-vinyl quinoline, 2-vinyl pyrazine, The annular amide monomer by which is or more [ it was chosen 
from the group which consists of 2-vinyl oxazole and 2-vinyl benzooxazole ] one, and N-vinyl permutation was carried 
out [ above-mentioned ] The ethylene monomer by which is or more [ it was chosen from the group which consists of 
N vinylpyrrolidone, N-BINIRUPI ** RIDON, and N-vinyl oxazolidone ] one, and nitrogen radical content aromatic 
substitution was carried out [ above-mentioned ] Dimethylamino styrene, diethylamino styrene, It is, or more [ it was 
chosen from the group which consists of diethylamino methyl styrene and dioctylamino styrene ] one. The above- 
mentioned nitrogen content vinyl ether monomer Vinyl-N-ethyl-N-phenylamino ethyl ether, vinyl-N-butyl-N- 
phenylamino ethyl ether, triethanolamine divinyl oxide, vinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino 
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sther, It is, or more [ it was chosen from the group which consists of vinyl-beta-morpholino ethyl ether, an N-vinyl 
lydroxyethyl benzamide, and m-aminophenyl vinyl ether ] one. 

0029] The dispersion liquid obtained from the above (b-1) and (b-2) a phase contain a charge director further. The 
ibove-mentioned charge director is the metal salt which consisted of organic anions which are polyvalent metal ion and 
counter ion. The above-mentioned polyvalent metal ion Ba (II), calcium (II), Mn (II), Zn (II), Zr (IV), Cu (II), 
duminum (III), Cr (III), Fe (II), Fe (III), Sb (III), Bi (III), Co (II), La (III), Pb (II), Mg (II), Mo (ffl) and nickel (II), Ag 
1), It is, or more [ it was chosen from the group which consists of Sr (II), Sn (IV), V (V), and Y (III) and Ti (IV) ] one. 
The above-mentioned organic anion It is, or more [ it was chosen from the group which consists of a sulfonate guided 
from the carboxylate or aliphatic series sulfonic acid, and aromatic series sulfonic acid which are guided from any one 
:>f aliphatic carboxylic acid and aromatic carboxylic acid ] one. 

[0030] The above (a-1) and (a-2) the Cowley butanol numeric value of the solvent in a phase are 150 30 especially or 
more 30 or more, and it is desirable that the Cowley butanol numeric value of the above (d-1) and (d-2) the carrier 
liquid in a phase is 20 to especially less than 30 less than 30. 

[0031] Moreover, as for especially the above-mentioned coloring agent, in liquid ink, it is desirable that it is a carbon 

black pigment. 

[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a detail. 
[0033] (Gestalt of the 1st operation) the surface treatment process of the coloring agent concerning this operation 
gestalt consists of phases of as a result drying an object, after coating a pigment front face, and namely, nitrogen 
content polymer sediment — forming - carrying out the sediment (it is coating about sediment) of the nitrogen content 
polymer especially under existence of a pigment or processing a coloring agent pigment with a nitrogen content 
polymer solution, a coloring agent and. 

[0034] If the coloring agent pigment by which surface treatment was carried out is used, even if electrification extent 
improves further and uses a small amount of charge accommodation additive, the liquid ink which has a permissible 
conductivity value, and the pigment with which the effect of variables, such as a lot and a manufacturer, was reduced in 
the electrification property will be obtained. 

[0035] The liquid ink constituent concerning this operation gestalt contains a carrier liquid, a coloring agent pigment, 
and an organosol. A coloring agent (especially pigment) is distributed by the mixture of a carrier liquid in this liquid 
ink constituent. 

[0036] A film is formed promptly, without condensing and sedimenting (there being a quick self-process capability), 
and the ink constituent concerning this operation gestalt is especially useful at the xerography, IONO graph, or static 
electricity-image formation and other usual presswork. 

[0037] As for a carrier fluid, in the above-mentioned ink constituent, it is desirable that it is chosen among well-known 
various matter by the technical field concerned, and especially the Cowley butanol (KB) numeric value uses less than 
(less than [ Especially / 20 or more ] 30) 30 thing. When KB numeric value of a carrier fluid separates from the above- 
mentioned range, since a graft stabilizer separates from the field which can be dissolved selectively, the role of a 
stabilizer cannot be played, an ink particle is not formed normally but the dispersibility and stability of an ink particle 
worsen, it is not desirable. 

[0038] KB numeric value ~ the ASTM testing method » although measured by Dl 133-54T, this measuring method 
measures the addition tolerance of the hydrocarbon diluent in the 1 -butanol solution of the Cowley numeric value of a 
standard solution. KB numeric value is expressed with the volume (ml) of a 25 degrees C [ which is added to 20g of 
standard Cowley 1 -butanol solutions, and can obtain predetermined turbidity ] solvent. 

[0039] As reference, although an examination value is shown about KB certified value, KB numeric value of toluene is 
105 and KB numeric value of the mixture which consists of heptane 75% and toluene 25% is 40. 
[0040] Generally the above-mentioned carrier liquid is oleophilic, is stabilized chemically and has insulation. "The 
liquid which has insulation" means the liquid which has a low dielectric constant and high electrical resistivity here. 
Dielectric constants are 1-5 five or less, and the dielectric constants of especially this insulating liquid are 1-3 more 
preferably. At this time, the electrical resistivity of a carrier liquid is more than 109-ohmcm, and is 101 0-10 16-ohmcm 
more than 1010-ohmcm especially preferably. 

[0041] There is no viscosity comparatively preferably, it is made for a charged particle to move at the time of 
development, and a carrier liquid can be suitably removed from the substrate with which volatility came out enough 
and the final image was formed. However, since a carrier liquid has non-volatile, it can minimize loss by a carrier 
liquid evaporating from a developer. Moreover, a carrier liquid must be inactive chemically to the matter used at a 
liquid electrophotography process or equipment especially a photo conductor, and its variant front face. 
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0042] As a concrete example of a carrier fluid, aliphatic hydrocarbon (n pentane, a hexane, heptane, etc.), alicycle 
>roup hydrocarbons (a cyclopentane, cyclohexane, etc.), aromatic hydrocarbon (benzine, toluene, xylene, etc.), the 
lalogenated hydrocarbon solvents (the chlorinated alkane, the fluorinated alkane, chlorofluorocarbon, etc.), silicone 
)ils, and these mixture can be mentioned. Especially as a carrier fluid, it is desirable that they are branching mold 
paraffin solvent mixture, such as trade name Isopar G (Isopar G), Isopar H, Isopar K, Isopar L, Isopar M, and Isopar V 
Exxon Corporation), and it can mention aliphatic hydrocarbon solvent mixture, such as trade name NORUPA 12, 
SfORUPA 13, and NORUPA 15 (Exxon Corporation), as most desirable carrier fluid. 

0043] A graft stabilizer carries out the role which a core part and a graft reaction are caused [ role ] and stabilizes an 
nk particle. 

0044] The constituent of a graft stabilizer is chosen so that the HIRUDE brand solubility variable of a graft stabilizer 
nay approach with the thing of a carrier fluid and may generally become a pair etc., and a stabilizer is dissolved in a 
carrier solvent and it is fully solvated. Especially as a graft stabilizer, less than 1/2 3.0Mpa(s), if the difference of a 
:arrier liquid comparison HIRUDE brand solubility variable is a 1.0 to less than 1/2 3.0Mpa(s) polymerization nature 
;ompound, ail have it. [ usable ] Moreover, if the differences of the effective HIRUDE brand solubility variable of an 
effective carrier liquid comparison stabilizer are especially less than 1/2 3.0Mpa(s) from 1.0 less than 1/2 3.0MPa(s), as 
for a 1/2 or more 3.0MPa(s) polymerization nature compound, the difference of a carrier fluid comparison HIRUDE 
brand solubility variable will be used at the time of formation of a copolymer graft stabilizer. 
[0045] As for the absolute value difference of the HIRUDE brand solubility variable between a graft stabilizer (shell) 
and a carrier liquid, it is desirable that it is especially 1/2 2.6 MPas from 2.0. 

[0046] As a nonrestrictive example of a usefUl polymerization nature monomer, at the time of formation of a graft 
stabilizer 3, 3, 5-trimethyl cyclohexyl methacrylate, hexyl acrylate, 2-ethylhexyl acrylate, decyl acrylate, dodecyl 
(lauryl) acrylate, octadecyl (stearyl) acrylate, BIHENIRU acrylate, Hexyl methacrylate, 2-ethylhexyl (methacrylate), 
The indispensable condition of the C6-C30 acrylic acid containing DESHIRU methacrylate, dodecyl (lauryl) 
methacrylate, octadecyl (stearyl) methacrylate, isobornyl acrylate, and isobornyl methacrylate, methacrylic ester, and 
the above-mentioned solubility variable There are other acrylate and methacrylate to satisfy. 

[0047] It is chemically combined with the resin core (that is, the graft is carried out to the core), or a core is adsorbed 
and a graft stabilizer remains to the indispensable field of a resin core. Many reactions by which well-known was 
carried out to this contractor of the technical field concerned are effective for carrying out the graft of the soluble 
polymer stabilizer to an organosol core at the time of a free radical polymerization. 

[0048] Hydroxy ** in which the general graph TINGU approach has a partial saturation nature end group with run 
DAMUGU rafting of a polyfunctional free radical, the ring opening polymerization of the cyclic ether, ester, an amide, 
or acetal, and an epoxidation reaction includes the reaction, an esterification reaction (that is, glycidyl methacrylate 
reacts with a meta-grill acid, and advances the ester reaction under the Miyoshi amine catalyst) and a condensation 
reaction, or polymerization reaction of an amino chain migration agent. 

[0049] As for a graft stabilizer, it is desirable that number average molecular weight is 50,000- l,000,000dalton (Da), 
and it is 100,000-300,000Da most preferably 100,000 to 500,000 Da. Since a graft stabilizer separates from the field 
which can be dissolved selectively, and cannot perform the role of a stabilizer, an ink particle is not formed normally 
but the dispersibility and stability of an ink particle worsen when the number average molecular weight of a graft 
stabilizer separates from said range, it is not desirable. 

[0050] Moreover, the polydispersity of a graft stabilizer affects image formation and the imprint engine performance of 
a liquid toner. As for especially the polydispersity (ratio of the weight average molecular weight to number average 
molecular weight) of a graft stabilizer, generally, it is [ 15 or less / two to less than five ] more preferably desirable 1- 
15, and that it is 2-2.5 most preferably. 

[0051] graph TINGU which forms a graph TINGU site — law introduces a hydroxy group into a graft stabilizer at the 
time of a free radical polymerization, and makes all or a part of these hydroxy groups react in a consecutive non-free 
radical reaction phase under ethylene partial saturation nature aliphatic series isocyanate (example: meta-isopropyl 
dimethylbenzyl isocyanate [TMI]) or 2-SHIANATO ethyl methacrylate [IEM], and a catalyst And covalent bond of the 
graft stabilizer is carried out to the early insoluble acrylic-acid (j) polymer core through the reaction between the partial 
saturation vinyl group of a graph TINGU site, and an ethylene partial saturation core monomer (example: vinyl ester 
especially a with a carbon number of less than seven acrylic acid and methacrylic ester or vinyl acetate, vinyl system 
aromatic compounds, such as styrene, acrylic nitril, n-vinyl pyrrolidone, and vinyl chloride and vinylidene chloride) all 
over the consecutive free radical polymerization phase. 

[0052J When making an early insoluble core particle carry out graph TINGU of the prior shaping polymer stabilizer, 
other effective approaches are already well-known to this contractor of the technique concerned. For example, other 
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jraph TINGU protocols are indicated by the reference of the Barrett dispersion-liquid polymerization (KE.J.Barrett, 
3d., John Wiley: New York, 1975, section 3.7-3.8, pp 79-106) in an organic medium. An approach especially useful 
ilthough graph TINGU of the polymer stabilizer is carried out at a core is using a support group. 
[0053] The above-mentioned support group offers the share ring of the core section of a particle, and the dissolution 
:omponent of a solid stabilizer. 

[0054] As a monomer including the above-mentioned support group An alkenyl azlactone comonomer, 2-hydroxyethyl 
methacrylate, 3-hydroxypropyl methacrylate and 2-hydroxyethyl aery late, a pentaerythritol thoria chestnut rate, 4- 
hydroxy butyl vinyl ether, The 2-alkenyl -4 which has the addition product and the following structure expression 
between partial saturation nature nucleophilicity objects including hydroxy , amino or mercaptan groups, such as 9- 
octadecene-l-oar, cinnamyl alcohol, allyl mercaptan, and meta-allylamine, Azlactones, such as 4-dialkyl azlactone, are 
suitable. 
[0055] 




[0056] the inside of the above-mentioned formula, and Rl — the alkyl group of H or C1-C5 - desirable » the alkyl 
group of CI ~ it is - R2 and R3 - the low-grade alkyl group of each C1-C8 ~ it is the low-grade alkyl group of C1-C4 
preferably. 

[0057] A graph TINGU mechanism is ethylene partial saturation nature isocyanate (example: carried out to the hydroxy 
group which introduced dimethyl-m-isopropanal ** nil benzyl isocyanate (American Cyanamid) into the graft stabilizer 
precursor (namely, hydroxyethyl methacrylate) before by carrying out graph TINGU.) most preferably. 
[0058] A core polymer is performed by INSAICHU by the copolymerization reaction with a stabilizer monomer, 
forming the ink constituent which the constituent of an insoluble resin core is adjusted preferentially, expresses glass 
transition temperature (Tg) with a low resin core, and contains resin as a principal component — the temperature more 
than the glass Tg of a core - it is adjusted so that a film may be preferably formed promptly at an elevated temperature 
from 23 degrees C or this (self-immobilization is made quickly). Quick self-immobilization is a fault at the time of 
printing (for example, contamination and an imprint imperfect at the time of trailing-edge trailing and high-speed 
printing are prevented beforehand.). Core Tg has desirable less than 23 degrees C, and less than 10 degrees C is less 
than -10 degrees C most preferably. 

[0059] As a nonrestrictive example of the polymerization nature organic compound suitable for an organosol core 
Methyl acrylate, ethyl acrylate, butyl aery late, methyl methacrylate, ethyl methacrylate, butyl methacrylate, N, and N- 
dimethylaminoethyl (meta) acrylate, N, and N-diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (Meta) 
Acrylate, M, N-hydroxyethyl aminoethyl (Meta) Acrylate, N-benzyl, N-ethylamino ethyl (Meta) Acrylate, N, and N- 
dibenzyl aminoethyl (meta) acrylate, N-octyl, N, and N-dihexyl aminoethyl (meta) acrylate, N-vinyl imidazole (N- 
vinylimidazole), (Meta) N-vinyl indazole, N-vinyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methyl-5-vinyl 
pyridine, 2-vinyl quinoline, 4-vinyl quinoline, 2-vinyl pyrazine, 2-vinyl oxazole, 2-vinyl benzooxazole, N 
vinylpyrrolidone and N-BINIRUPI ** RIDON, N-vinyl oxazolidone, N-methylacrylamide, N-octyl acrylamide, N- 
phenyl methacrylamide, N-cyclohexyl acrylamide, Acrylamides (meta), such as N-phenylethyl acrylamide, N-p- 
methoxy-phenyl acrylamide, acrylamide, N,N-dimethylacrylamide, N, and N-dibutyl acrylamide, N-methyl, and N- 
phenyl acrylamide PI ** lysine acrylate, morpholine acrylate, Dimethylamino styrene, diethylamino styrene, 
diethylamino methyl styrene, dioctylamino styrene, vinyl-N-phenylamino ethyl ether, vinyl-N-butyl-N-phenylamino 
ethyl ether, Triethanolamine divinyl oxide, vinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino ether, vinyl- 
beta-morpholino ethyl ether, N-vinyl hydroxyethyl benzamide, m-aminophenyl vinyl ether and other acrylate systems 
and methacrylate - there are monomers, such as methyl methacrylate, ethyl acrylate, and dimethylaminoethyl 
methacrylate, most preferably. 
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0060] Although other polymers are independent or it may be used with the above-mentioned matter, he is fastidious 
ind there are a melamine and melamine-fbrmaldehyde-resin, phenol-formaldehyde-resin, epoxy resin, polyester resin, 
tyrene and styrene / acrylic-acid copolymer, vinyl acetate and vinyl acetate / acrylic-acid copolymer, acrylic-acid and 
nethacrylic ester, cellulose acetate, and cellulose acetate-butyrate copolymer and a Pori (vinyl BUCHIRARU) 
copolymer as a concrete example of a polymer. 

0061] The optimal weight ratio of a resin core and stabilizer shell is 1:1 to 15:1, are 2:1-10:1 preferably, and are 4:1- 
>:1 most preferably. When a core / shell ratio separates from the above-mentioned range, the effectiveness which is not 
lesirable is acquired. For example, if a core / shell ratio exceeds 15, the graft stabilizer for making it stabilize in three 
limensions, without an organosol condensing is inadequate. On the other hand, since the driving force of a 
)olymerization reaction is inadequate with [ a core / shell ratio ] one [ less than ], the copolymer solution with which 
mother particle phase which is not organosol dispersion liquid by which shell was stabilized was formed is formed. 
0062] The magnitude of the particle in an organosol does effect like a desiccation process and an imprint fault like the 
mage formation fault of liquid ink. Preferably, it is 0.05-5.0 micrometers, and the magnitude (dynamic light scattering 
s determined) of the primary particle of an organosol is 0.15-1 micrometer, and is 0.20-0.50 micrometers. 
0063] The liquid ink using the above-mentioned organosol contains the coloring agent contained in thermoplastic 
organosol resin. 

0064] If it is a coloring agent well-known at the technical field concerned as the above-mentioned coloring agent, all 
ire useful and matter, such as a color, a stain, and a pigment, is included. 

0065] The desirable coloring agent and desirable pigment which are introduced into polymer resin are useful to 
asually having insolubility and refractoriness to a carrier liquid, and making a latent-image static electricity-image 
visualize, and effective for it. As a nonrestrictive example of such a coloring agent, a copper phthalocyanine blue (C. 
[.Pigment Blue 15:1, 15:2, 15:3 and 15:4), Mono-ant RIDOI yellow (C. I.Pigment yellow 1, 3, 65, 73, and 74), 
JIARIRIDO yellow (C. I.Pigment yellow 12, 13, 14, 17, and 83), Allyl compound amide (Hansa) yellow (C. I.Pigment 
yellow 10, 97,105, and 1 1 1), Azo red (C. I.Pigment Red 3, 17, 22, 23 and 38, 48:1, 48:2, 52:1, 81 and 179), The 
Quinacridone Magenta (C. I.Pigment Red 122,202 and 209), There are black pigments, such as differential-ized carbon 
(Cabot Monarch 120, Cabot Regal 300R, Cabot Regal 350R, Vulcan X72), etc. 

[0066] By the toner particle, the optimal weight ratios of resin and a coloring agent are 1:1-20:1, are 3:1-10:1 
preferably, and are 5:1-8:1 most preferably. Generally the content of the total distributed matter in a carrier fluid is 0.5 - 
70 % of the weight on the basis of the total liquid development liquid constituent, is 1 - 25 % of the weight preferably, 
and is 2 - 12 % of the weight most preferably. 

[0067] If surface treatment of the coloring agent pigment is carried out using a nitrogen content polymer or a 
copolymer, it makes the charge organization potency force improve, and can reduce electrification change. 
[0068] As a nitrogen content polymer or a copolymer, N and N-dimethylaminoethyl (meta) acrylate, N and N- 
diethylaminoethyl Acrylate, N, and N-dibutyl aminoethyl (Meta) Acrylate, N, and N-hydroxyethylamino (Meta) (Meta) 
Aliphatic series amino radicals, such as acrylate, N-benzyl-N-ethylamino (meta) acrylate, N, and N-dibenzyl 
aminoethyl (meta) acrylate, N-octyl, N, and N-dihexyl aminoethyl (meta) acrylate Have. An acrylate system, N-vinyl 
imidazole and N-vinyl indazole, N-vinyl tetrazole, 2-vinyl pyridine, 4-vinyl pyridine, a 2-methyl-5-vinyl pyridine, 2- 
vinyl quinoline, 4-vinyl quinoline, (Meta) Nitrogen content heterocycle vinyl monomers, such as 2-vinyl pyrazine, 2- 
vinyl oxazole, and 2-vinyl benzooxazole, The annular amide monomer;N-methylacrylamide by which N-vinyl 
permutation was carried out, such as N vinylpyrrolidone, N-BINIRUPI ** RIDON, and N-vinyl oxazolidone, N-octyl 
acrylamide, N-phenyl methacrylamide, N-cyclohexyl acrylamide, N-phenylethyl acrylamide, N-p-methoxy-phenyl 
acrylamide, acrylamide, N,N-dimethylacrylamide, N, and N-dibutyl acrylamide, N-methyl, N-phenyl acrylamide, PI ** 
lysine acrylate, Morpholine acrylate etc. Acrylate; (Meta) The ethylene monomer containing nitrogen radicals, such as 
dimethylamino styrene, diethylamino styrene, diethylamino methyl styrene, and dioctylamino styrene, by which 
aromatic substitution was carried out; Vinyl-N-ethyl-N-phenylamino ethyl ether, Vinyl-N-butyl-N-phenylamino ethyl 
ether, triethanolamine divinyl oxide, vinyl diphenylamino ethyl ether, the vinyl pyrrolidyl amino ether, vinyl-beta- 
morpholino ethyl ether, The nitrogen content polymerization nature organic compound chosen from the group which 
consists of nitrogen content vinyl ether monomers, such as N-vinyl hydroxyethyl benzamide and m-aminophenyl vinyl 
ether, can be mentioned. 

[0069] The above-mentioned polymer must contain at least 1%, at least 2%, at least 5%, at least 8%, at least 10%, or at 
least 15% of nitrogen content polymerization nature organic compound as mol criteria of a polymerization unit by the 
polymer containing a nitrogen atom. As for a nitrogen atom, it is desirable that they are a part of an amide (amide), 
amide (amido), amino, or amine radical, and it is not desirable that they are a part of nitroglycerine or cyano 
substituent. 
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0070] Surface treatment of a coloring agent pigment can be carried out by the general approach well-known as a 
surface treatment method of a particle by the technical field concerned. As a nonrestrictive example of such a surface- 
reparation approach, there are the milling or the kneading method, ion penetration method, and flash plate approach of 
i pigment under solution coating and the drying method, a powder coating method, the approach of carrying out 
lediment on a pigment front face, a nitrogen content polymer, or copolymer existence. 

0071] Especially a solution coating method is performed when the Cowley butanol numeric value dissolves a nitrogen 
content polymer or a copolymer in the polar solvent of 30-150 30 or more. As an example of the solvent for a nitrogen 
content polymer or copolymers, there are a tetrahydrofuran, an acetone, a methyl ethyl ketone, alcohol, water, a 
nethanol, etc. And a coloring agent pigment is added and it is distributed by other well-known means effective in 
eduction of the particle magnitude in dispersion liquid in high shear mixing, high shear homogenization, ball milling, 
****** m niing ? high energy bead (sand) milling, or the technical field concerned. If mechanical energy is added to 
iispersion liquid at the time of milling, coloring agent pigment floe can be ground in smaller particle magnitude. 
0072] Then, the coloring agent pigment particle processed by removing a solvent from coloring agent pigment 
iispersion liquid by the well-known drying method in the technical fields concerned, such as oven, vacuum oven, 
evaporation, distillation, a spray drying machine, a microwave oven, and an infrared evaporation system, is formed. 
0073] After the Cowley butanol numeric value dissolves a nitrogen content polymer or a copolymer with the polar 
solvent of 30-1 50 30 or more, especially the approach of carrying out sediment on a pigment front face adds a coloring 
igent pigment, and other well-known means effective for reduction of the particle magnitude in dispersion liquid 
distribute this in high shear mixing, high shear homogenization, ball milling, ****** milling, high energy bead (sand) 
milling, or the technical field concerned. And a non-solvent is added and the front face of a coloring agent pigment is 
coated with sediment of a nitrogen content polymer or a copolymer. 

[0074] All can be used for a non-solvent if a nitrogen content polymer is the liquid seldom dissolved. A non-solvent is 
chosen by a polar solvent and a nitrogen content polymer, or the copolymer. 

[0075] A flash plate approach is kneaded or mixed with the resin solution in the condition that the water which covers 
^ach pigment particle front face was permuted by the resin solution, in water-soluble pigment dispersion liquid. This 
pigment sample by which flash plate processing was carried out is usable as dispersion liquid in drying. The above- 
mentioned resin concerning this operation gestalt is a nitrogen content polymer or a copolymer. 

[0076] It will be as follows if the two typical manufacture approaches of the liquid ink concerning this operation gestalt 
are investigated with reference to the surface treatment approach of the above-mentioned coloring agent pigment. 
[0077] The 1st manufacture approach is the thing of an about when especially the front face of a pigment is processed 
with the above-mentioned solution coating method, a coloring agent and. 

[0078] First, the polymer containing the unit guided from at least one nitrogen content polymerization nature monomer 
is dissolved in a solvent, and a polymer solution is formed. Subsequently, a coloring agent pigment particle is 
distributed in the above-mentioned polymer solution, and coloring agent pigment dispersion liquid are formed. 
[0079] Then, the coloring agent pigment particle which removed some solvent at least and was processed from the 
above-mentioned coloring agent pigment dispersion liquid is formed, and the liquid ink concerning this operation 
gestalt is completed by making a carrier liquid content organosol distribute the coloring agent pigment particle by 
which surface treatment was carried out in this way. 

[0080] The 2nd manufacture approach is enforced by the approach of carrying out the sediment of the polymer 
containing the unit guided to the above-mentioned pigment front face from at least one nitrogen content polymerization 
nature monomer at the time of the surface treatment of a coloring agent (especially pigment). 

[0081] First, the polymer containing the unit guided from at least one nitrogen content polymerization nature monomer 
is dissolved in a solvent, a polymer solution is formed, a coloring agent pigment particle is distributed in the above- 
mentioned polymer solution, and coloring agent pigment dispersion liquid are formed. 

[0082] The liquid ink concerning this operation gestalt is completed by settling the coloring agent pigment particle 
processed from the coloring agent pigment dispersion liquid formed of the above-mentioned process, and making a 
carrier liquid content organosol distribute the color particle by which processing was carried out [ above-mentioned ]. 
[0083] On the other hand, an electrophotography liquid toner introduces a charge modifier into liquid ink, and makes it. 
The charge modifier known as the so-called "charge director" provides a toner particle with a uniform charge polarity. 
[0084] A charge director is introduced into a toner particle by the approach with various approaches of chelating to 
functional groups, such as an approach to which a toner particle is made reacting chemically with a charge director, a 
method of making a toner particle adsorbing a charge director physically or a stabilization group, an antioxidation 
nature group, and a charge refining group, approaches of introducing solubility, undissolved, or an emulsifiability 
group into a toner particle, etc. A desirable approach is making a graft stabilizer using a functional group. A charge 
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lirector plays the role which gives the charge of a predetermined polarity of a toner particle, and all are usable if he is a 
charge director in the technical field concerned. For example, a charge director can introduce into the gestalt of the 
netal salt which consisted of organic anions as polyvalent metal ion and counter ion. 

0085] As the above-mentioned metal ion, Ba (II), calcium (II), Mn (II), Zn (II), Zr (IV), Cu (II), aluminum (III), Cr 
III), Fe (II), Fe (III), Sb (III), Bi (III), Co (II), La (III) and Pb (II), Mg (LI), Mo (III), nickel (II), Ag (I), Sr (II), Sn (IV), 
/ (V), Y (III), Ti (IV), etc. are suitable. As the above-mentioned organic anion Aliphatic series or the carboxylate 
juided from aromatic carboxylic acid or a sulfonic acid or a sulfonate - there are aliphatic series fatty acids, such as 
itearin acid, behenic acid, a neo decanoic acid, diisopropyl salicylic acid, an octanoic acid, an abietic acid, a naphthenic 
icid, a lauric acid, and the Tallinn acid, preferably. 

0086] the metal carboxylate (soap) indicated by the U.S. Pat. No. 3,41 1,936 number as reference in this operation 
jestalt as a desirable positive charge director - it is - this - at least - the alkaline earth metals of the fatty acid of a 
:arbon number 6-7 and a heavy-metal salt, and naphthenic-acid content ring aliphatic series ****-- it is polyvalent 
netal soap of a zirconium and aluminum more preferably, and is zirconium soap (Zirconium HEX-CEM and Mooney 
Chemicals) of an octanone acid most preferably. 

0087] The desirable charge direction level used for a toner constituent changes with many factors containing the ratio 
}f reclamation of a graft stabilizer and an organosol, the molecular weight of an organosol, the particle magnitude of an 
organosol, the core / shell ratio of a graft stabilizer, the pigment for toner manufacture, and an organosol and a pigment. 
VIoreover, desirable charge direction level changes with designs of the essence like an electrophotography image 
formation fault especially development hardware, and a photosensitive element. However, if it is this contractor of the 
:echnical field concerned, it will adjust so that the result which asks for the level of the charge direction based on the 
above-mentioned variable in each application can be obtained. 

[0088] The conductivity of a liquid toner is clearly established by the efficiency metrics of the toner in an 
electrophotography image by the technical field concerned. In addition, the useful conductivity range is 1.0x10-1 1 - 
10.0x10-11 mho/cm. 

[0089] That the conductivity of a liquid toner is high means things, if a charge forms a crowd on a toner particle at 
imperfection. This is understood from the relation between current density and the toner accumulated at the time of 
development not being not much close. 

[0090] On the other hand, the toner particle is not charged or that the conductivity of a liquid toner is low means that 
there is almost nothing. This causes a very low development rate. 

[0091] Generally it is well-known to use a charge director compound so that electrification of each particle may fully 
be performed. In recent years, the data that many unnecessary charges located in the electrification kind of the liquid in 
a carrier fluid existed became clear in the approach of using a charge director. Thus, an unnecessary charge makes 
development inefficient-wise, instability-wise, and in being un-consistent. 

[0092] In this operation gestalt, the charge was made to exist locally on a toner particle, it prevented substantially that a 
charge moved to a liquid from this particle, and the above-mentioned trouble has been substantially improved greatly 
by [ it is made for other unnecessary charge components not to exist in a liquid ] endeavoring. 
[0093] As criteria of the property demanded, these researchers use the ratio of the conductivity of the carrier liquid 
shown with a liquid toner, and the conductivity (toner dispersion liquid constituted thoroughly) of a general liquid 
toner, this ratio - less than 0.6 - especially - 0.01 to 0.6 - desirable - 0.01 to 0.4 - and it is 0.01-0.3 most preferably. 
Other above-mentioned conventional toners have a larger ratio than this in the 0.95 range. 

[0094] Various approaches are used for reducing the particle magnitude of a pigment at the time of manufacture of a 
gel liquid toner. The approach which used other well-known means as a suitable approach by high shear 
homogenization, ball milling, ****** milling, high energy bead (sand) milling, or the technical field concerned is 
mentioned. 

[0095] Generally by the xerography, the static electricity-image (1) photosensitivity element One or more phases are 
minded for the phase of electrifying homogeneity in applied voltage, the phase which some (2) photosensitivity 
elements are exposed and electrified with a radiation supply source, and forms a latent-image image, the phase which 
adds (3) toners to a latent-image image, and forms a hue image, and (4) hue image. A photosensitive element is formed 
on the sheet by which coating was carried out, a drum, or a belt by passing through the phase imprinted on the last 
television object sheet. As for a hue image, for other applications, it is desirable to make it fix at the heated pressure 
roller or the technical field concerned using other well-known fixed approaches. 

[0096] One static electricity-charge is positive charge or a negative charge among a toner particle or a photosensitive 
element, and the electrophotography process in this operation gestalt is performed by distributing a charge on the 
photosensitive element preferably charged with positive charge. 
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'0097] Furthermore, the toner charged with positive charge joins the field to which positive charge was distributed 
asing the liquid toner charge development technique. This development process is performed by the uniform electric 
leld formed with the development electrode located near the photosensitive element front face. Bias voltage is 
mpressed to an electrode in the medium magnitude of an initial electrification surface electrical potential difference 
ind an exposure surface voltage level. 

X)098] An electrical potential difference is adjusted so that the tone playback scale for halftone dots can be obtained 
without the maximum consistency level demanded and the background accumulated. 

"0099] A liquid toner flows between an electrode and photosensitive elements. The electrified toner particle is fluid at 
electric field, and it adheres to it to the electrification field of a photosensitive element, and does not adhere to it in the 
field in which a non-charged image is not formed. The liquid toner of the excess amount which remains to a 
photosensitive element is removed by the well-known approach by the technical field concerned. Then, it is made to 
dry or a photosensitive element front face is made to be dried under room temperature conditions. 
[0100] Two variables estimate the quality of liquid ink. 

'1) Conductivity (2) which is ink Stability of ink with time [0101] The ink concerning this operation gestalt has little 
conductivity change by this, when it excels in conductivity on low current director level and a coloring agent pigment 
is changed. The ink concerning especially this operation gestalt forms a high resolution and high-speed multi-color 
image, when it is combined with a reversal double layer photo conductor and used at a liquid charge development 
electrophotography process. 

[0102] Its all are usable if the substrate which televises an image from a photosensitive element is the common 
television object matter like paper, coating paper, a polymer film, and the first stage or the polymer film by which 
coating was carried out. Moreover, the front face covered with the metal or metal which coating was specially carried 
out or was processed is usable as a television object. A polymer film contains the plasticized poly vinyl chloride (PVC) 
which was reached and blended, an acrylic-acid system, a polyurethane system, polyethylene / acrylic-acid copolymer, 
and poly vinyl BUCHIRARU. Moreover, an available composite is commercially [ Scotchcal, Scotchlite, Panaflex 
(trade name), etc. ] useful at the time of substrate manufacture. 

[0103] The process in which a final television object or an imprint medium is made to imprint the image formed from 
the electrification front face introduces the variant promoting agent in the particulate material used in order to form an 
image, and improves. If the silicon content matter or the fluorine content matter is introduced into the external (shell) 
layer of a particle, the effective imprint of an image will be promoted. 

[0104] It sets like a multicolor image formation fault, and the sequence is not restricted specially but a toner joins the 
front face of a dielectric element or a photosensitive element. However, it is desirable to take into consideration the 
point that reversal takes place, and to add an image in special sequence with the transparency and reinforcement of a 
color for a coloring-reason, at the time of an imprint. For example, the sequence that a more direct image formation 
fault is as desirable as a double imprint fault is the order of yellow, a Magenta, cyanogen, and black. Moreover, 
desirable sequence is the order of black, cyanogen, a Magenta, and yellow at a single imprint process. In order that 
yellow may generally avoid the contamination from other toners, an image is formed first, and since a black toner 
generally acts as a filter of an exposure supply source, finally black forms an image. 

[0105] The conductivity value for using liquid ink most efficiently is 50-1200pico. It is the range of mho-cm -1. The 
liquid ink manufactured by the approach concerning this operation gestalt is 500 from the case of the dispersion liquid 
which contain % of the weight of a solid-state 2.5%, 100 [ for example, ],pico. It is mho-cm -1. 
[0106] Selectively, the process which carries out over coating of the imprint image carries out an image in order to 
protect physical breakage and/or chemical-rays breakage. The over coating constituent is well-known at the technical 
field concerned, and contains the polymer for polymer film formation which was generally dissolved in the volatile 
solvent or floated. An ultraviolet-rays optical absorption agent may be selectively added to the above-mentioned 
coating constituent. Moreover, the approach of carrying out the lamination of the image protective layer to the front 
face in which the image was formed is well-known at the technical field concerned, and the approach of starting is used 
in this operation gestalt. 

[0107] Hereafter, the example concerning this invention is explained. In addition, this invention is not limited to this 
example. 
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:< NOTICES * 
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iamages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
J. In the drawings, any words are not translated. 



EXAMPLE 



Example] A chemistry abbreviation and the glossary following raw material of a chemical source are used for the 
polymer manufacture approach of this example. 

0109] The catalysts used by this example are azobisisobutyronitril (trade name VAZO-64 which came to hand from 
izobisuisobutironitoriru and DuPont Chemical), and dibutyltin dilaurate (Dibutyl Tin Dilaurate) (DBTDL, Aldrich 
Chemical Co.). A monomer is Scientific unless reference is made specially. Polymer It is available from Product and 

[nc. 

[0110] The monomer of this example is displayed in the following abbreviation. 

"0111] dimethyl-m-isopropanal ** nil benzyl isocyanate (TMI and CYTECInductries); — ethyl acetate (EA);2- 
sthylhexyl methacrylate (EHMA); - 2-hydroxyethyl methacrylate (HEMA); and methyl methacrylate (MMA) 
$1 12] The analysis test approach following test approach is used in order to evaluate the polymer in this operation 
gestalt, and the property of ink. 

[0113] The solid-state content in a graft stabilizer, an organosol and the solid-state content graft stabilizer solution in a 
liquid toner, an organosol, and ink dispersion liquid carried out gravimetric analysis using halogen lamp desiccation 
3ven with a precision analysis balance (Mettler Instruments Inc.). The solid-state content was respectively measured by 
about 2g sample using the sample dry downing method. 

[0114] Various properties of a graft stabilizer molecular weight graft stabilizer are important for the engine 
performance of the stabilizer containing molecular weight and molecular weight polydispersity. Generally graft 
stabilizer molecular weight is displayed with weight average molecular weight (Mw), and molecular weight 
polydispersity is displayed by the ratio (Mw/Mn) of weight average molecular weight and number average molecular 
weight. Although the molecular weight variable of a graft stabilizer is determined by gel permeation chromatography 
(GPC), as a carrier solvent, a tetrahydrofuran is used at this time. Absolutely, Mw was determined by the Dawn DSP-F 
light-scattering detector (Dawn DSP-Flight scattering detector) (Wyatt Technology Corp.), and the rate of a part for Mn 
measurement and Mw measured value estimated polydispersity using the OPUCHIRABU (optilab) 903 differential- 
refractometer detector. 

[0115] Liquid toner property In order to evaluate the property of a liquid toner, physical and direct assessment of the 
image quality acquired by measuring chemical property and developing a toner by the LEP image formation 
mechanism of a toner is required. 

[0116] The measured toner property can be divided roughly into a magnitude related characteristic (particle magnitude) 
and an electrification related characteristic (bulk and free phase conductivity, dynamic mobility, and F-potential). 
[0117] Distribution of particle magnitude toner particle magnitude was measured using the analyzer (Horiba LA-900 
laser diffraction particle siz eanalyzer) (Horiba Instruments, Inc.) of Horiba LA-900 laser diffraction particle 
magnitude. The toner sample was diluted with about 1/500 volume ratio, and was ultrasonicated for 1 minute by 150W 
and 20kHz before measurement. Toner particle magnitude is expressed with the number average base so that the role of 
the directions person of the basic (primary) particle magnitude of an ink particle may be performed. 
[0118] Toner conductivity liquid toner conductivity (bulk conductivity, kb) was measured by about 18Hz using 
SAIENTIFIKA model 627 conductometry equipment (Scientifica model 6277 conductivity meter) (Scientifica 
Instruments, Inc.). Moreover, free (dispersant) phase conductivity (kf) was measured without the toner particle. The 
toner particle was made to separate from a liquid environment by carrying out centrifugal separation at 6,000rpm 
(6,1 10 relative centrifugal force) and 5 degrees C with a Joan (Jouan) MR1822 centrifugal-separation vessel 
(Winchester, VA) for 1 to 2 hours. 

[0119] The floating liquid was moved carefully and the conductivity of this liquid was measured using SAIENTIFIKA 
model 627 conductometry equipment. The free phase conductivity percent to bulk toner conductivity was measured at 
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I00%(kf/kb). 

0120] Particle mobility toner particle electrophoretic mobility (dynamic mobility) was measured using the 
S4ATEKKU MBS-8000 **** supersonic-wave amplitude analysis apparatus (Matec MBS-8000 Electrokinetics Sonic 
Amplitude Analyzer;MatecApplied Sciences, Inc.). Unlike the electrokinetics measurement based on detailed 
slectrical-and-electric-equipment migration, MBS-8000 analysis apparatus has the advantage that it is not necessary to 
iilute the toner sample for acquiring a mobility value. Therefore, the dynamic mobility of a toner particle can be 
ictually measured by desirable solid-state concentration at the time of printing. 

0121] MBS-8000 analysis apparatus measures the reaction of the charged particle in high-frequency (1.2MHz) 
ilternating current (AC) electric field. At high-frequency AC electric field, a supersonic wave arises on the same 
xequency of impression electric field by relative migration between an electrification toner particle and the 
>urrounding quality of a dispersion medium (counter ion content). It is measurable in the amplitude of a 1 .2MHz 
jupersonic wave using a piezoelectric quartz converter. This **** supersonic-wave amplitude (ESA) is in direct 
proportion to the low electric-field AC electrical-and-electric-equipment mobility of a particle. Furthermore, particle F- 
DOtential is calculable with the above-mentioned equipment from dynamic mobility measured value and well-known 
:oner particle magnitude, dispersant liquid viscosity, and a liquid dielectric constant. 
;0122] The mixture of NORUPA 12 (trade name) (256 lg), EHMA (849g), 96%HEMA (26.8g), and 
izobisuisobutironitoriru (8.13g) was added to flask 5000ml which has the round bottom of three lots where it was 
equipped with the nitrogen inlet and overhead mechanical agitation machine which were connected with the 
:hermocouple and desiccation nitrogen supply source which were connected with the organosol capacitor and the 
digital temperature controller. 

0123] The reaction flask was purged for 30 minutes by the rate of flow of 2 1/min with desiccation nitrogen, agitating 
:he above-mentioned mixture mechanically. Then, the hollow glass plug was inserted in opening of a capacitor, and the 
litrogen rate of flow was reduced to about 0.5 1/min. Subsequently, the reaction mixture was heated at 70 degrees C for 
16 hours, and the conversion ratio of a product advanced quantitatively by reaction time. 

[0124] The above-mentioned mixture was heated to 90 degrees C, it maintained at the temperature for 1 hour, Residual 
izobisuisobutironitoriru was removed, and it adjusted at 70 degrees C. Then, the nitrogen inlet was removed from the 
reaction flask and DBTDL13.6g and TM141.1g were added to this mixture. It added little by little, having applied TM1 
in 5 minutes agitating using a stirrer with a magnetic reaction mixture at this time. The hollow glass plug inserted in 
Dpening of a capacitor was removed, the nitrogen inlet was connected here, and the interior of a reaction flask was 
purged for 30 minutes by the rate of flow of about 2 1/min with nitrogen gas. Reinsertion of the hollow glass plug was 
carried out to opening of a capacitor, and the nitrogen rate of flow was reduced to about 0.5 1/min. 
[0125] Subsequently, the conversion ratio of a product was quantitatively obtained by reaction time by making a 
reaction mixture react at 70 degrees C for 6 hours. 

[0126] Then, the above-mentioned reaction mixture was made to cool at a room temperature. A product is an EHMA- 
HEMA copolymer which has a TMI random surveying chain, and is displayed by EHMA/HEMA-TMI (97/3-4.7% 
w/w). 

[0127] It was used for the above-mentioned copolymer being equipped with the organosol which has 8/1 of a core / 
shell ratios. 

[0128] NORUPA 12 (trade name) (2943g), the above-mentioned copolymer (179.5g, a solid-state content: 26.0%), 
MMA (93. 3g) and EA (280g), and azobisuisobutironitoriru (6.3g) mixture were added to the 5000ml round bottom 
flask of 3 poems with which it was equipped with the nitrogen impregnation tube connected with the thermocouple and 
desiccation nitrogen supply source which were connected with the overhead mechanical agitation machine, the 
capacitor, and the digital temperature indicator controller. Said flask was purged for 30 minutes by the rate of flow of 
about 2 1/min with desiccation nitrogen, agitating a reaction mixture mechanically. 
[0129*] Then, the rate of flow of nitrogen gas was adjusted at the rate of about 0.5 1/min. 

[0130] It heats at 70 degrees C, agitating a reaction mixture, and at this temperature, it maintained for 16 hours and the 

polymerization was carried out. Then, the reaction mixture was cooled at the room temperature. 

[0131] Subsequently, the residual monomer was removed using the revolution evaporator with which it added to the 

organosol which had about 350g heptane cooled, and dry ice / acetone capacitor was equipped with the obtained 

mixture, it operated at 95 degrees C, the vacuum was decompressed to about 15 mmHg extent one by one, and the 

collection rate of a condensate was maintained to the suitable level. The organosol from which the monomer was 

removed was cooled at the room temperature, and opaque white dispersion liquid were obtained. 

[0132] For this organosol, Core Tg (calculated value) is [ about ]. -It is displayed by EHMA/HEMA-TMI///MMA/EA 

(97/3-4.7//25/75%w/w) which is 1 degree C. 
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0133] Tg (measured value) by DSC (differential scanning calorimeter) was 5.7 degrees C. 

0134] Measuring the solid-state content in the above-mentioned organosol using the describing [ above ] halogen dry 
leaning method, the solid-state content was 20.24% as a result of measurement. 

0135] The liquid toner example (example 1 of comparison) organosol / charge accommodation additive / NORUPA 
•remix (trade name) added Zr HEKISEMU (Hexcem) solution (14.20g, 6.15wt%, OMG Americas Inc.) and NORUPA 
2 (trade name) (951.8g) to organosol EHMA/HEMA-TMI///MMA/EA (1034. zero g), and vibrated the above- 
cientioned mixture for about 30 minutes using the shaker for laboratories. It was used instead of the pigment by which 
GARA cisele (lgarashi cell) 0.5L filled up with POTTASU glass bead (Potter's Glass beads) 390g, an organosol / 
harge modifier / NORUPA premix 294.9g, and unsettled MONAKU 120 (lot [ 485-732 ] and Carbot) was processed. 
0136] The constituent was milled for 90 minutes by 2000rpm, and the black ink of 25mg (CCA) content of charge 
nodifiers per Ig of pigments was obtained. 

0137] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
0138] As a result of measurement, the conductivity of 3wt% black ink was 105 pmho/cm, free phase conductivity was 
.42 pmho/cm (free 1.35% phase conductivity), and volume average particle magnitude (Horiba 910) was 0.84 
nicrometers. Particle magnitude distribution showed the mono-mode in which it had maximum by about 1 .20 
nicrometers. If this toner is used, the printing result it can be satisfied with the reflected light study consistency of 1.49 
>f a result with thin background development and 500V developer bias will be obtained. 

0139] (Example 1) It is 400ml polyethylene beaker ON **** about a carbon black pigment (20.0g, Monach 120, lot 
t85-732, and Carbot) and denatured alcohol (60.0g). 

0140] The above-mentioned mixture was made to homogenize for about 3 minutes using the distributed equipment for 
he poly TRON laboratories (Model #PTs 10/35 and Kinematica), and the viscosity nature paste was obtained. The 
lenatured alcohol solution of Pori (2-vinyl pyridine-course CHIREN) (20.0g, a 2.5 wt% solution, Mw = about 220,000 
here, although weight average molecular weight is the suitable base, number average molecular weight is used.)) 
Styrene content: 30%, Aldrich Chemical Company was added to carbon black dispersion liquid. 
0141] The homogenization process was carried out until hypoviscosity black dispersion liquid were obtained. 2. Add 
5wt% Pori (2-vinyl pyridine-course CHIREN) 60.0g to dispersion liquid, and carrying out a homogenization process in 
he condition of having set to No.5 was continued for about 10 minutes. 

0142] The mixed weight ratio of a pigment and a polymer was 10:1. 2600g of deionized water was gradually filled 
•vith black dispersion liquid, agitating using the stirrer for laboratories. The pigment dispersion liquid in deionized 
Abater were filtered through filtration paper (Whatman #54), and it washed twice by about 1 50g deionized water. 
0143] The pigment collected according to the above-mentioned process was dried at 50 degrees C for 20 hours, and 
VIONAKU 120 pigment by which Pori (2-vinyl pyridine-course CHIREN) processing was carried out using the mortar 
for laboratories and the pestle was obtained after that. 

0144] The organosol / charge modifier / NORUPA premix (trade name) added Zr HEKISEMU (Hexcem) solution 
;i4.20g, 6.15wt%, OMG Americas Inc.) and NORUPA 12 (trade name) (951.8g) to organosol EHMA/HEMA- 
TMI///MMA/EA (1034. zero g), and vibrated the above-mentioned mixture for about 30 minutes using the shaker for 
laboratories. 

[0145] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 
NORUPA premix (trade name) 294.9g, and 5.65g of MONAKU 120 pigments by which Pori (2-vinyl pyridine-course 
CHIREN) processing was carried out. The constituent was milled for 90 minutes by 2000rpm, and the black ink of 
25mg (CCA) content of charge modifiers per Ig of pigments was obtained. 

[0146] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0147] As a result of measurement, the conductivity of 3wt% black ink was 185 pmho/cm, free phase conductivity was 
9.71 pmho/cm (free 5.2% phase conductivity), and volume average particle magnitude (Horiba910) was 2.56 
micrometers. Distribution of particle magnitude showed BAIMODO (bi-modal) (about 30 volume [ of a shoulder and a 
toner ] %) which has maximum by about 1 .25 micrometers and 4 micrometers. If this toner is used, the printing result it 
can be satisfied with the reflected light study consistency of 1.44 of a result with 500V developer bias will be obtained. 
[0148] The carbon black pigment processed in Pori (2-vinyl pyridine-course CHIREN) is effective for improving the 
charge organization potency force of a pigment, and conductivity is 135 or more pmhoes, and the ink of a CCA25mg 
content is obtained from the above-mentioned experimental result per lg of pigments. 

[0149] (Example 2) A carbon black pigment (20.0g, Monachl20 and lot 485-732, and Carbot), denatured alcohol 
(60.0g), and Pori (2-vinyl pyridine-cove chill methacrylate) (about 60g of 2.5wt% solutions, a butyl methacrylate 
content: 10% and Aldrich Chemical Company) were put into the 400ml polyethylene beaker. 
[0150] The above-mentioned reaction mixture was made to homogenize for about 3 minutes using the distributed 
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equipment for the poly TRON laboratories (Model #PTs 10/35 and Kinematica), and carbon black dispersion liquid 
.vere obtained. The denatured alcohol solution (lOO.Og, 2.5wt% denatured alcohol solution) of Pori (2-vinyl pyridine- 
:ove chill methacrylate) was put into these carbon black dispersion liquid. 

0151] Carrying out the homogenization process of the above-mentioned mixture was continued for about 10 minutes 
n the condition of having set to No. 5. The mixed weight ratio of a pigment and a polymer is 5:1. 
0152] Subsequently, 2200g of deionized water was gradually filled with black dispersion liquid, agitating a reaction 
nixture using the stirrer for laboratories. The pigment dispersion liquid in deionized water were filtered through 
filtration paper (Whatman #54), and were washed twice by about 150g deionized water. 

0153] The pigment collected according to the above-mentioned process was dried at 50 degrees C for 20 hours, and 
VIONAKU 120 pigment by which Pori (2-vinyl pyridine-cove chill methacrylate) processing was carried out using the 
nortar for laboratories and the pestle was obtained after that. 

0154] The organosol / charge modifier / NORUPA premix (trade name) added Zr HEKISEMU (Hexcem) solution 
;i4.20g, 6.15wt%, OMG Americas Inc.) and NORUPA 12 (trade name) (951.8g) to organosol EHMA/HEMA- 
rMI///MMA/EA (1034. zero g), and vibrated the above-mentioned mixture for about 30 minutes using the shaker for 
laboratories. 

;0155] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 
NIORUPA premix (trade name) 294.9g, and 6.16g of MONAKU 120 pigments by which Pori (2-vinyl pyridine-cove 
:hill methacrylate) processing was carried out. 

[0156] The constituent was milled for 90 minutes by 2000rpm, and the black ink of 25mg (CCA) content of charge 
modifiers per lg of pigments was obtained. 

[0157] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0158] As a result of measurement, the conductivity of 3wt% black ink was 233 pmho/cm, free phase conductivity was 
1 1.74 pmho/cm (free 5.0% phase conductivity), and volume average particle magnitude (Horiba910) was 1 1.0 
micrometers. Distribution of particle magnitude showed BAIMODO which has maximum by about 13 micrometers 
[about 85 wt(s)%) and 1.5 micrometers (about 15 wt(s)%). 

[0159] It is effective for the carbon black pigment processed in Pori (2-vinyl pyridine-cove chill methacrylate) raising 
distribution of toner particle magnitude from the above-mentioned experimental result, and it is effective for making 
the charge organization potency force of a pigment improve, and conductivity is 135 or more pmhoes, and the ink of a 
CCA25mg content can be obtained per lg of pigments. 

[0160] (Example 3) The Pori (1-vinyl pyrroiidone-KO-2-dimethylaminoethyl methacrylate) water solution (lO.Og of 
19wt% water solutions, Mw=l, 000 and 000, and Aldrich Chemical Company) was put into the 400ml beaker, and the 
polymer solution with which 190g of deionized water which has boiled was added, and the elevated temperature was 
diluted was obtained. This elevated-temperature solution was added to the carbon black pigment (20.0g, Monachl20 
and lot 485-732, and Carbot), and this mixture was agitated for 10 minutes using the magnetic stirrer for laboratories. 
Thus, pass filtration paper (Whatman #5), the obtained slurry was made to filter, and it condensed in volume of about 
100ml. At this time, the filtration process of a slurry advanced very late. Moreover, the lump which remains in filtration 
paper was a black thixotropy gel lump. 

[0161] Then, the residue which remains on filtration paper was dried for seven days in the oven adjusted by 50 degrees 
C, and after carrying out disintegration by hand using a mortar and a pestle, the carbon black pigment by which Pori (1- 
vinyl pyrrolidone-2-dimethylaminoethyl methacrylate) processing was carried out was obtained. 
[0162] An organosol / charge modifier / NORUPA premix (trade name) is Zr HEKISEMU (Hexcem) solution (14.20g, 
6.15wt%, OMG Americas Inc.) and trade name NORUPA 12 (951.). 8g was added to organosol EHMA/HEMA- 
TMI///MMA/EA (1034. zero g), and the above-mentioned mixture was vibrated for about 30 minutes using the shaker 
for laboratories. 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge 
modifier / NORUPA premix (trade name) 294.9g, and 5 . 1 4g of MONAKU 1 20 pigments by which Pori (2-vinyl 
pyridine-cove chill methacrylate) processing was carried out. The above-mentioned constituent was milled for 90 
minutes by 2000rpm, and the black ink of 25mg (CCA) content of charge modifiers per lg of pigments was obtained. 
[0163] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0164] As a result of measurement, the conductivity of 3wt% black ink was 167 pmho/cm, free phase conductivity was 
7.1 1 pmho/cm (free 4.3% phase conductivity), and volume average particle magnitude (Horiba910) was 5.291 
micrometers. Distribution of particle magnitude showed BAIMODO by about 1.3 micrometers (about 40 volume [ of a 
toner ] %), and 8.5 micrometers (about 60 volume [ of a toner ] %). If this toner is used, the printing result it can be 
satisfied with the reflected light study consistency of 1.29 of a result with the developer bias of 500V will be obtained. 
[0165] It is effective for making the charge organization potency force of a pigment improve, and conductivity is 135 
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>r more pmhoes, and the carbon black pigment processed in Pori (1 -vinyl pyrrolidine-KO-2-dimethylaminoethyl 
methacrylate) was able to obtain the ink of 25mgCCA content from the above-mentioned experimental result per lg of 
ligments. 

0166] (Example 4) The carbon black pigment (20.0g, Monarchl20 and lot 485-732, and Carbot) was added to the Pori 
vinyl pyrrolidone-KO-vinyl acetate) solution (lOO.Og, PVP/VAE-335, the 0.67wt% solution in denatured alcohol, ISP 
technologies Inc.). 

0167] The above-mentioned mixture was made to homogenize for about 10 minutes with the distributed equipment for 
he poly TRON laboratories, and carbon black dispersion liquid were obtained. The mixed weight ratio of a pigment 
nd a polymer was 30:1 in these carbon black dispersion liquid. 

0168] After putting the above-mentioned black dispersion liquid into the aluminum pan and drying this at 80 degrees 

I for about 20 hours, disintegration was carried out using the mortar for laboratories, and the pestle, and MONAKU 

20 pigment by which Pori (vinyl pyrrolidone-KO-vinyl acetate) processing was carried out was obtained. 

0169] The organosol / charge modifier / NORUPA premix (trade name) added Zr HEKISEMU solution (14.20g, 

i. 1 5 wt%, OMG Americas Inc.) and NORUPA 1 2 (trade name) (95 1 .8g) to organosol EHMA/HEMA-TMI///MMA/EA 

1034. zero g), and vibrated these mixture for about 30 minutes using the shaker for laboratories. 

0170] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 

NORUPA premix (trade name) 294.9g, and 5.3 lg of MONAKU 120 pigments by which Pori (vinyl pyrrolidone-KO- 

'inyl. acetate) processing was carried out. The black ink of 25mg (CCA) content of charge modifiers per lg of pigments 

vhich mills the above-mentioned constituent for 90 minutes by 2000rpm, and does not have Pori (vinyl pyrrolidone- 

CO-vinyl acetate) was obtained. 

0171] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
0172] As a result of measurement, the conductivity of 3wt% black ink was 145 pmho/cm, free phase conductivity was 
>.77 pmho/cm (free 4.7% phase conductivity), and volume average particle magnitude (Horiba910) was L04 
nicrometers. Distribution of particle magnitude showed the mono-mode. 

0173] It is effective for making the charge organization potency force of a pigment improve, conductivity is 135 or 
nore pmhoes, and the carbon black pigment processed in Pori (vinyl pyrrolidone-KO-vinyl acetate) was able to obtain 
he ink of a CCA25mg content from the above-mentioned experimental result per lg of pigments. If the carbon black 
ngment processed from this example in order to make conductivity improve was used, when milling this under the 
ibove-mentioned conditions, not making toner particle magnitude increase compared with an unsettled black pigment 
vill have been recognized. 

0174] (Example 5) Toluene 210g, styrene (Aldrich Chemical Company) 72. Og, dimethylaminoethyl methacrylate 
Aldrich Chemical Company),g [ 28.0 ] and 2, and 2 , -azo-isobutyro-dinitrile (azobisuisobutironitoriru, Aldrich 
Hhemical Company) 1.35g was put into the transparent carboy. Thus, the obtained solution was purged for 10 minutes 
vith nitrogen gas, and it was made to arrange in the tumbler with which it was equipped with the ebullition cistern 
Launder-O-meter and Atlas Electric Products) adjusted by 70 degrees C. 

0175] After making it react at 70 degrees C, carrying out the tumbler of the above-mentioned mixture for 16 hours, it 
:ook out from the tumbler and was made to cool at a room temperature. Subsequently, they are styrene 72.0g, 
iimethylaminoethyl methacrylate 28.0g, and azobisuisobutironitoriru to a reaction mixture. After adding 1.35g further 
ind purging nitrogen again here, the tumbling was carried out at 70 degrees C for 20 hours. In this way, the precipitate 
)f the opaque viscous liquid gestalt which fills about 3500ml heptane with the toluene solution of the obtained 
polymer, and has a ****** resemblance paste was obtained. Subsequently, the heptane was moved from the precipitate 
polymer and the polymer was dried for two days in the oven which has an exhaust port. 
0176] After melting the dried glassiness polymer in toluene, it was made to move and dry like these sediment 
formation fault twice repeatedly, and styrene / dimethylaminoethyl methacrylate mole ratio (calculated value) obtained 
lie Pori (styrene-KO-dimethylaminoethyl methacrylate) glassiness solid-state product of 8:2. 
[0177] Then, the carbon black pigment (20.0g, Monachl20 and lot 485-732, and Carbot) was paid to lOOg of acetone 
solutions of 2.0wt% Pori (styrene-KO-dimethylaminoethyl methacrylate). 

[0178] The above-mentioned mixture was made to homogenize for about 10 minutes using the distributed equipment 
for the poly TRON laboratories, and black dispersion liquid were obtained. The mixed weight ratio of a pigment and a 
polymer was 10:1 in these black dispersion liquid. 

[0179] After pouring the above-mentioned black dispersion liquid into 2,600g of deionized water agitated with the 
stirrer for laboratories gradually, agitating a reaction mixture was continued for 30 minutes. The pigment dispersion 
liquid in deionized water were filtered through filtration paper (Whatman#54), and it washed twice by about 150g 
deionized water. 
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[0180] After drying the pigment collected according to the above-mentioned process at 80 degrees C for 20 hours, 

VIONAKU 120 pigment by which was made to carry out disintegration by hand using the mortar for laboratories and a 

pestle, and Pori (styrene-KO-dimethylaminoethyl methacrylate) processing was carried out was obtained. 

[0 1 8 1 ] The organosol / charge modifier / NORUP A premix (trade name) added Zr HEKISEMU solution ( 1 4.20g, 

5.15wt%, OMG Americas Inc.) and NORUPA 12 (trade name) (951.8g) to organosol EHMA/HEMA-TMI///MMA/EA 

[1034. zero g), and vibrated these mixture for about 30 minutes using the shaker for laboratories. 

[0 1 82] 0. The IGARA cisele of 5L was filled up with POTTASU glass bead 390g, an organosol / charge modifier / 

NORUPA premix (trade name) 294.9g, and 5.65g of MONAKU 120 pigments by which Pori (styrene-KO- 

iimethylaminoethyl methacrylate) processing was carried out. The black ink of 25mg (CCA) content of charge 

modifiers per lg of pigments which mills the above-mentioned constituent for 90 minutes by 2000rpm, and does not 

have Pori (styrene-KO-dimethylaminoethyl methacrylate) was obtained. 

[0183] The particle magnitude and conductivity of black ink were measured by the above-mentioned approach. 
[0184] As a result of measurement, the conductivity of 3wt% black ink was 135 pmho/cm, free phase conductivity was 
5.12 pmho/cm (free 3.8% phase conductivity), and volume average particle magnitude (Horiba910) was 0.86 
micrometers. Distribution of particle magnitude showed the mono-mode. 

[0185] It is effective for making the charge organization potency force of a pigment improve, conductivity is 135 or 
more pmhoes, and the carbon black pigment processed in Pori (styrene-KO-dimethylaminoethyl methacrylate) was able 
to obtain the ink of a CCA25mg content from the above-mentioned experimental result per lg of pigments. When 
milling under the above-mentioned conditions, toner particle magnitude is not made to increase compared with an 
unsettled black pigment, if the carbon black pigment processed from this example in order to make conductivity 
improve is used. 

[0186] As mentioned above, although the gestalt of the suitable operation concerning this invention was explained, this 
invention is not limited to this configuration. If it is this contractor, various kinds of examples of correction and 
examples of modification can be assumed within the limits of the technical thought indicated by the claim, and it will 
be understood as what is included also about those examples of correction, and the example of modification by the 
technical range of this invention. 



[Translation done.] 
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